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DR. ROBERTS: (Inprogress) -- Scientific Advisory panel.
Asourfirstagendaitem, I would like to ask Ms. Olga Odiott, our
designated federal official for this meeting, for herinstructions
and announcements.

MS. ODIOTT: Thankyou, Dr. RobertsOnce again, |
would like to welcome everybody to thisimportant meeting of the
FIFRA Scientific Advisory Panelconcerning CCA-treated wood.

Forthe benefitofthose who are joining us today for
the firsttime, this meeting is being conducted under the
provisions of the Federal Advisory Committee Act, also known as
FACA.

All applicable ethicrequirements of the federal
conflictofinterest laws have been met by themembers of this
panel.

Atthe conclusion of the meeting, the panel will
prepare areportasaresponsetothe questions posed bythe
agency. Thereport will serveasmeeting minutesand we
anticipate to have thatreportready within 30 days.

All background materials and other documents related
to this meeting areavailablefrom theOPP do&et and aso from

the EPAweb siteThe contactinformation for boththe docket and
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the web site is listed atthe top of your agenda.

During the pasttwo days, we have had very informative
presentationsThe discussions have been very productive and key
totheissuesthat this SAP pael has been asked to address.

| wantto thank the panel forthe enthusiasm and the
dedication demonstrated during the pasttwo very long days.

We have a fullagendatoday, and that's probably an
underestimationButthe agency islooking forwardtothe panel's
feedback onthoseissues presented by the 14 questions that we
have before us today.

DR. ROBERTS:Thankyou, OlgaWe also need to
introduce the panelLet me begin, and we'll go around the table.

| am Steve Robets. I'm from theUniversity of
Florida.

Dr. Freeman?

DR. FREEMAN: .Natalie Freeman from Robert Wood
Johnson Medical School and the Environmental and Occupational
Health SciencesInstitute.

DR. KOSNETT:Michael Kosnett, University of
Colorado Health Sciences Center.

DR. KISSEL:John Kissel, University of Washington.
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DR. BRUCKNER:Jim Bruckner, University of

Georgia.

DR.GORDON:Terri Gordon, NYU.

DR.LEES:PeterLees,Johns Hopkins University.
Liedy.

DR.LEIDY: Ross Leidy, North Carolina State
University.

DR.SOLO-GABRIELE:Helena Solo-Gabriele,
University of Miami.

DR. BATES: Michael Bates, University of Cdifornia
atBerkeley.

DR.STYBLO: Miroslav Styblo, UNC-Chael Hill.

DR.STEINBERG:J.J. Steinberg, Albert Einstein
College of Medicine.

DR.CHOU:Karen Chou, Michigan State University.

DR. MUSHAK: Paul Mushak, B Associates.

DR. FRANCOIS:Rony Francois, University of South
Florida, Collegeof PublicHealth.

DR. SMITH: Andrew Smith, State of Maine, Bureau of
Health, Department of Human Services.

DR. SHI: Xianglin Shi, NIOSH.
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DR. MORRY: Dave Morry, California Environmental
Protection Agency.

MR.CLEWELL: Harvey Clewell, Environ.

DR. ADGATE: John Adgate, University of Minnesota,
School of Public Health.

DR. WARGO:John Wargo, Yale University.

DR. HEERINGA: Steve Heeringa, University of
Michigan.

DR. ROBERTS:Thankyou, panel.

We have quite a bitof work ahead of us todaye
have 14 questions leftonthe agenda and, if you do a little bit of
math, that meansitaverages about 30 minutes of discussion per
guestion, ifwe're goingto getthrough by areasonable hour and
leavesometimefor discussion of othequestions.

Aswe gothrough the questionstoday, I'mgoingto
haveto insistthathecomments bedirected specifically to the
guestions.

Asltoldthe panel before, there will be the opportunity
tocommenton other scientificissues notcoveredinthe questions
atthe end Butthe only way we're going to have time to do that

and do thatwellisif ourcomments are focused and concise and
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efficientas we go through the discussion.

Sowereallyneed everybodytothink aboutyour
points.By all means, | wantevery panel member who has an
opinion, givethem the opportunity to expressBtut please
expressitasconcisely as possible.

Ifyougetoffonatangent, youarereally just wasting
your time and therestofthe panel'stime because thereis not
goingto be any waytogetthatinformationintothe panel’
response tothe questiomt's justlostinformation.

Also, lwould likethepanel members to confinetheir
commentsto scientificissue3.here are avenues forinputtothe
agencyon policyissues, and |l would encourage you, ifyou feel
strongly about a policyissue, to explore and usethose avenues,

butwe're here today to provide the agency with scientificinputon

some technical matters and questions they have brought before us.

Now, we finished our discussion of question 1 kind of
late, afteralong day yesterday.

| would like to provide the opportunity, ifthere are any
panel memberswho, upon furtherreflection last night, have a
different opinionthatthey would like to express orrenew or

modify their opinion, to give them the opportunity to do do.
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don'texpect, nor frankly do Il wanttorehash all of theissues that
we talked aboutinissue 1 lastnight, butldothinkthatit's
importantto give panel membersthe opportunity to, afteranight's
sleep,to make any comments they might wantto addtotherecord
onquestionnumber 1.

Solet'sbginwiththa. Andlet meask ifthereis
anyone.

Dr. Kosnett?

DR. KOSNETT:Thankyou, Mr. Chairman, forthe
opportunity to finish thatissue briefly, | hope.

Basically, | justwantto make clear for therecord |
think animportantopinionregarding the discussion aboutthe
safety margin yesterday.

There was -- |l wasnagreenentwiththe LOAEL of
.05, butl have serious concerns aboutthis 30-fold safety factor
both withrespectto howitwas derived andthe interpretation asto
what it might mean.

ATSDR and EPA guidance, inthedocumentdeveloped
by Dr. Benson,recommended a 10-fold safety factorin
establishingwha ATSDR callsaminimum risk level or MFL of

.005 milligrams per kilograms per daypproximately a 10-fold
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safety factorora 10-fold safety factor from the .05.

And |l think the30-fold sdety marginis justnot
supported by the date&Essentially, I think we have to subjectitto
abitof areality test. A 30-fold sadety margin would essentially
establish avalue of about.002 milligrams per kilogram per day.

Andinthe case ofal5-kbogramthree-year-odl, that's
essentially saying that 30 micrograms aday should be flagged as a
level of concern foran exposure as briefas six months.

In my experience as a physician andtoxicologistwho
has beeninterestedinthe clinical toxicology of arsenic for almost
20years, thereisno basisinmyexperience orany published
material that would suggestthatanyone needsto be concerned
about having acute non-cancer effects within six months for
exposure of athree-year-oldto 30 micrograms per kilogram per
day.

Andinfact, if one consders the factthata
three-year-old consume approximaely oneliter of drinking waer
aday and tha theUnited Staesmaximum contaminant level for
arsenicindrinking waer has been 50 miccograms per liter for
approximaely 60 years, and theearenumeaous communities in

the country that have had water thatisintherange ofupto 50 up
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tothattime, wehaveno experienceor basison tharecord to be
concerned about acute health effects.

That essentially, forexample, would, since the
background level of arsenicinthe dietis5 micrograms a day for a
three-year-old, inorganic, that's essentially saying that we would
beconcerned of alevel of 25 micrograms pe liter in thewater,
adding 25 micograms per literin thewater, oneliter aday, to the
5 backgroundtoget30 micrograms perday, whichwould be 2
micrograms per kilogram, which isthe acute hazardous level
which has been suggested to flag forconcern.

Thatjustdoes not meetour experiendedoes not
meetthe studies that have been actually done on communities.
Granted, they are not necessarily large or exhaustive studies, but
there have been studiesdone on communities with levels up tothe
range of about 200 micrograms per literinthis country which have
looked for non-cancer effects, studies by Chrise (ph) in Alaska,
Southwickin Utah, Harrington in Alaskand they have not found
inthosecommunities any basis for beng concerned at alevel of 2
micrograms per kilogram per day forup to six months.

Soljustwanttogoontherecordassayingthatlcould

notsupportthatand |l don'tthinkit'sadvisablevould concur
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with ATSDR and EPA's guidance with a 10-fold margin, which --1

could concur withitbeing justified onthe basis of the serious
natureoftheLOAEL and thepossibility of inte-individual
variability.

And justto mmplete my comments, | just want to tdl
you how I think thatlevel ultimately should be interpreteAs it
statesin Dr. Benson'sdocument, that should be used as a screening
level to identify contaminants for furthe evaluation in public
health assessmets and to identify potential health effects tha
may be of concern at hazardous waste sites.

It'simportantto note that MRLs are notintended to
define cleanup or actionlevel§.hey are guidance values, below
which non-cancer adverse effects are unlikely, and below levels
thatmightcause adverse hethleffects inthe peopk most
sensitive tosuch chemical-induced effects.

Exposuretoalevelabovethe MRL or above this level,
.005,does notmean thatadverse health effects will ocMRLs
areintended only to serve asascreeningtoolto help public health
professionals decide when a more detailed toxicological
evaluationisnecessary.

They may also be vewed as a mchansmtoidentify
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those hazardous waste sites thatare not expectedto cause adverse
health effectsin an exposed population.

DR. ROBERTS:Thankyou, Dr. KosnettSo basically
you concur witha LOAEL of .05, butwould recommend a margin
of exposure of 10 ratherthan 30 as we discussed.

Any othercomments?

Dr. Clewell, then Dr. Mushak.

DR. CLEWELL: Thanks.Actually, that's very
informative.

I think what you are basically indicatingisthatit's a
very steep doseresponse forarsenicinthatyou can have effects at
.05, butare you fairly comfortable there wouldn't be at .02, and |
follow your logic.

| think it'simportantto know thatwhat EPA was --

EPA didnotcome up withthe same numberas ATSORe MRL
is.005, butEPA was suggesting using 10 for variability in
additiontothe 10 for LOAELSothey would be atareally low
number, .0005So0 -- partofthat, I'msure, being due to a kind of a
difference in philosophy concerning an MRL versus the number
that EPA was trying to @meup with.

And |l havetosayldon'tfeell havethe precisionto
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say whether 30 versus 10 is better, and | actually bow to your
experienceinterms ofthe likelihood of effectsin childrd&ut |
hope thisdoesn't mean we havetotrytorefinetheconsensus.

DR. ROBERTS:No. I think, basically, unless people
modify their conclusions from yesterday, they would stand.

Dr. Mushak?

DR. MUSHAK: Mike, | have a problem with your logic
because yesterday you made itclear fortherecordthatyou were
concerned aboutthe proximity of those effects that Mizuta
reportedtovery serious effects, especially to cardiovascuAad
| think youwere comfortable with a 10-fold fora LOAELto a
NOAEL.

Sohowdoyou stratify out an overall 10you are
comfortable witha 10 for LOAEL to NOAEL, presumably you
don'tallow any uncertainty for children versus --inintra-human
variabilities.l mean, how are you stratifying this 10?

DR. KOSNETT:Iwouldthinkthe 10 would encompass
both factors.

DR. MUSHAK: Butyou are already strongly feeling
aboutthis--areyourevisingyoursenseofa LOAELtoaNOAEL?

DR. KOSNETT:Ithink that --
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DR. MUSHAK: I mean, you can't have it both wayH.

you say you are comfortable witha 10 fora LOAEL toa NOAEL,
thenyou are saying you have no basis orno sense thatthereis any
intra-individual variation that comes into theequation.

DR. KOSNETT:The 10-fold factor that | would
endorse, whichconcurs with what ATSDR came up withincoming
up withthe MRL, encompasses boththe seriousness of the effects
and, inmy opinion, the capacity forintra-individual variability.

DR.ROBERTS:Dr. Smith?

DR.SMITH: Il would justlike to ask aquestion of
Dr. Kosnettas well, because lunderstand whatyou are arguingis
that basically you are posing areality testinyour experience as a
clinician. Thisdoen't semto pass areality test.

As aclinician, whichlamnot, | would like to ask you
the question of, doyou have any concerns thatthere could be
subtle effects that would not be obviousto aclinician thatwould
justify the30-fold?

Doyou have any worries aboutthere could be more
subtle effects that might not be apparentoristhatnotofconcern
toyou, thatyou feelthat, with the existing database and your

experience as aclinician, thatyou know if there was something



10

11

12

13

14

15

16

17

18

19

20

21

15

there, itreally should have manifested itself, givenwhat |l agree
with youisunquestionably substantial exposure for some
individuals atthese levels?

DR. KOSNETT:Ijustthink, based onour experience
and knowledge, thatthe 10-fold factor forup to a six-month period
would be a sufficient margin of safety.

DR. ROBERTS:Dr. Bruckner.

DR. BRUCKNER:Solunderstand whatyou are
saying, you are advocating the 10-fold, then,froma LOAEL to a
NOAEL. What are you advocating beyond thatforintraor for
childhood --

DR. KOSNETT:Iwanttojustsaylagree with 10,
combining allthe concerns, both the seriousness and the
variability.

DR. ROBERTS:I suppose you could be two factors of
three, | guess. We'reall alittle -- which is, frankly, away to get
there.lthink we're all probably a little guilty about describing
exactly how we gottothe margin of exposure we're most
comfortable with.

DR. KOSNETT:And people canlook at Bob Benson's

documentand note thatthat's what ATSDR recommends.
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DR. ROBERTS:Soyou are basically comfortable with

their rationale?

DR. KOSNETT:Yes.

DR. ROBERTS:Dr. Steinberg?

DR.STEINBERG:Justresponding also, as aclinician,
as asenior attendinginaverylarge New York hospital, clearly |
think we don't know, and I thinkthereisalarge gap of
information.l thinkthereisno--thereiscertainly no attending
clinician that cantell methat many of thesubtleeffects tha one
could see neurologically, in neurologic examinations, attention
deficit or learning disailities, wheaher any of this could be
related to lead or metals or arsenic or other things.

I think it's this neurotoxicology -- I think it's this
neurodevelopmental gap thaturgesusto bevery, very, very
careful

The secondreasonto beverycarefuliswe clearlydon't
know why many cancers are going up, some cancers are going
down.We don'tunderstand thisVe now have aninsightand a
window and a mechanism of action related to arsenic that also
forcesustobeverycautious.

Good Scienceisurging us here.
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DR. KOSNETT:Butwe're notaddressing cancer risks.

DR. SMITH: The firstqueston clearly answered
neurotoxicology, and Il don'twantto dismiss cancerrisks, either.

DR. ROBERTS:Would anyone else like toweighin or
modify theiropinioninresponsetothe discussionthatwe've had
today?

Dr. Ginsberg?

DR. GINSBERG:I think really appreciate
Dr. Kosnett'sviewpoint from the clinical standpoint and taking a
look atthe studies, which -- he has looked atthe epidemiology
database much closerthan | have.

| guess my concernisthatendemic nature of arsenic
exposureinchildreninanygiven population may be, as Dr. Smith
was suggesting, difficultto tease out, in effect, atrue, quote,
unexposed cohortSolamconcerned thatwe don'treally have the
right control populationtocompletely evaluate low dose effects.

And giventhatwe were searching fora NOAEL study
and we feltuncomfortable yesterday, or atleastsome of us did -- |
think Dr. Roberts said he wasuncomfortable with the definition of
that one study as beinga NOAEL for all effects -- and thatwe are

basing thingsona LOAEL, whenyou are dealingwitha LOAEL,
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youdon'tquite know whatthe NOAEL isbecause youdon'tknow
how low you have togotoreally definethe clear NOAEANd
giventhe uncertaintiesinepidemiology studies aboutatrue
unexposedgroup, I would just stick with my 30-fold factor.

DR. ROBERTS:Has anyone changed their opinion
fromyesterday?

Dr. Smith?

DR.SMITH: I guess, fortherecord, | nevervoiced my
opinionyesterday.

DR. ROBERTS:Thenyou have the opportunity to
weighinnow.

DR.SMITH: Il am comfortablewith getting to the30X
uncertainty factorusing the 10 and 3, as we've descriliBad.| am
unsdtled by Dr. Kosnet's obsevations. But, nevertheless, | still
feel comfortable with a 30-fold uncertainty factor aslong as we
recognizedit'sbeinginterpreted andusedinthetypical we use
RFDs forshort-term exposure, that being anegligiblerisk of any
deleterious effect from that sort of exposure window, and that we
don'tanticipate any sortof necessary effectimmediately above
that level.

DR. ROBERTS:Dr. Mush&?
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DR. MUSHAK: I'mcomfortable with a 30 factorl.

think, Mike, thata lotof the absence studies that show subacute,
subchronic effects have been kind of dealt with simply onthe basis
of sample size to show these effectsnean, Andelman (ph) and

his coworkers at Pittsburgh addressed both cancerissues and, |
think, non-cancerissuesSmall populations make it difficult to

see hese effecs.

So, youknow, absence of evidence is notevidence of
absence.

DR. ROBERTS:Anyone else wanttoweighinonthis?

Hearing no othercomments -- Dr. Bates?

DR.BATES: Thisismore of aquestionrRerhaps it
should be directed tothe EPMBut | just wanted what are the
practical implications of sdting this level?

lunderstand and | sympathize with what Michael
Kosnettis saying, although, intoxicological principles, | kind of
go along with the 30-fold marginButthere seemsto be abitofa
conundrum here, almost a conflictbetweenthelevel which we are
proposing and possible practical implicatiorBut maybe that's
notthe caseAnd I'mjustwondering whether EPA could tellus a

bit more about whatthe implications are.
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DR. EDWARDS: Because we havenéctually

generatedrisk numbers yet, it's difficultto say exactly what the
implications would be And it partly will depend upon whatthe
panel recommends with respect to deterministicversus
probabilistic typeassessments for theseshort-tem and
immediate-term exposuredfut, obviously, I think youunderstand
that thelower thevalueis, themorechildren will appear to beat
riskinour estimates whenwedo tha.

And ifit's adeterministic estimate, it could beusead
more like a--you know, almostlike ayes/no trigger that's
unlikely tohappen because we dosttiuss uncerinties. But you
see whatl mean.

DR. ROBERTS:Dr. Hopenhayn-Rich?

DR. HOPENHAYN-RICH: I wantto justvoice my
opinionsupporting what Dr. Bates says or maybe just expanding it
alittle bitor clarifying it, thatl am not sureeither of thepractical
implications of setting a safety limitfor CCA exposure for six
months orless because l can'timagine children being exposed to
playgrounds for only thatlimited amount of time.

DR. ROBERTS:Itis kind of adifferent questionAnd

maybe notto answer forthe agency, butas Dr. Kosnett pointed out
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inhisreading fromthe ATBR, whenyou exceed this, itdoesn't
necessarliy mean hatthere are heah effects, butwhatitdoes it
triggers aclose examination of thesituation.

Alternatively, ifthe exposures are less than that, it's
concluded that thereis no signifiant probaility of any harm.

Dr.Benson, did | state thatreasonably correctly.

DR.BENSON:Yes. Butlet meanswer thequestion
that Dr. Bates posed aboutthe practical implicatiohstegion 8,
ifyoutake the value thatyou derived yesterday inaresidential
scenario for al5-kilogram child, every residential sitein
metropolitan Denver and probd@ly most dtiesinregion 8 ae
acutely poisonous tothatchild.

And all the way from Denver to Kansas north to
Canada.

DR.ROBERTS:Dr. Vu.

DR.VU: ljustwanted toclarify -- toadd ako what
Dr.Bensonand Dr. Edwards explainefihe margin of exposure
conceptwould helpthe agencytodetermine which kind of
exposure scenariowould provide more risk than others, and then
make a judgment withregardtothe use and whate®arit's not

necessarily afinite thing, as Dr. Edwards explained .
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Soifwe'regoingtocompare differentexposure

scenarios, playground setting, what kind of risk might be

associated long-term, short-term, whatever -- and those are things

that theagency will conside whenwearegoing to asanbleall
the information and develop arisk assessment.

DR.ROBERTS:Dr. Smith?

DR.SMITH: I'm notgoing to go there.

DR. ROBERTS:Thankyou.

Dr. Clewell?

DR.CLEWELL: lam.Ifeellikeljustsliddown a
slippery slope while somebody was holding my hand saying, it's
okay, whenyougettothe bottomyou will feel justfine.

Sowhatyou are telling me now isthatwe're falling
intothesametrapthattheNAS -- orwas ittheSAB? Theones
who said thatthere were so many hundreds of thousands of
childrenthatwere probably already affected by methyl mercury.
You know, I don'twantto say thatall ofthe childreninDenver
are,you know, acutely intoxicated.

Thisisafairlycommon problem, actually -- or a not
uncommon probleminrisk assessent, thatwhatseened like very

reasonable uncertainty factors putyouinaplace where you're
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either below theminimum essential daily requirementorin a

region where you consideritto be fairly ludicrous thatyou would
suggestthatthere be health effects, and I'm beginning to see the
pointthat Dr. Kosnett was trying to make.

Unfortunately, these numbers can be used as bible
gospel, toutedinthe media, and the nextthing you know is Denver
papers are saying that all of our children are --solthink one of
the things we may have not fully consideredis the factwe're not
justasking how much canachild be exposedtobyaplayground,
because people will be folding inthe dietary and drinking water
exposuresAnddietary being 5orso anddrinking water, in some
places, bemg 20 or so,lhatdoesn'teave nuchroom

Sol'mjustuncomfortablel.don't know whatthe
solutionis, butl have agreatdeal of discomfort with someone
takinganumberthatlagreed withandthencomingtoconclusions
thatl would very seriously disagree withkVe scare people enough
with things thdaren'treally going to ham them.

DR. ROBERTS:Dr.Benson, let me justask youto -- 1
justwas doing aquick math in my healdthink this number would
correspondtoabout 100 parts per millionin sdid.most of

Denverover 100?
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DR.BENSON:Typical backgroundsinregion 8 vary

between maybe5to 20 milligrans pe kilogram soil. Somdimes
less, soméimes more

DR. ROBERTS:Well, Iwas going to say that -- just
kind of running the numbers quickly in my head, the number that
we had sort of settled on with -- some folks thoughtthe 30 margin
of exposure would correspond, I believe, to about 100 parts per
million in soil.

DR. CLEWELL: Areyou subtracting drinking water
and food exposure?

DR. ROBERTS:No. I'mjustbasingiton a straight
proportion.l know whatthe numberisforthe chronicreference
dose and I'm justusing anultiplier for this reference.

Solthinkwe oughttothink aboutthose kinds of
calculations and implications, butunfortunately, I'm not sure we
havetimeto do thd this morning.

DR. GINSBERG:Thisisagood sequeintoour next
guestion.Were you thinkinginterms of arelative bioavailability
of arsenicinsoilecause ldon'tknow if Dr. Bensonuses one of
50 percent, 25 percentorwhateverwhenyou did your thought

process aboutDenverin K.C.'ssoil--andldon'tknowifyou
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factored thatin, butl know thatit's fairly newinthe risk
assessmentthinking about arsenicin soil.

DR. ROBERTS:Idid not, butl don't know that
we're --ratherthan seque intonumber 2, Il wantto getclosure on
number 1 verysoon.

Dr. Solo-Gabriele?

DR. SOLO-GABRIELE:Ijustwanted to follow up
with what Dr. Ginsberg had said.hat's whatl had in mind was,
eventhough you have arsenicinsoil,isitatallavailable for
consumption?

DR.BENSON:The calculationthatldid last night
included arelative bioavailability of 50 percent, which is the
measured valuein thesitein metropolitan Denver from several
hundred yardsWell, itwas acomposite sample.

DR.ROBERTS:Dr. Smith?

DR.SMITH: I don'tthink we really need to even get
intothat debate because there are plenty of people with exposures
above thatfromdrinking water, you know, for Dr. Kosnett to make
his point.So I really think the fundamentalissueisjusthow do
youwantto deal with thisreality check heis posingtous?

And thereal questionis wheher or notthd reality
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checkis sufficientto cause anyone towantto move fromthe 30X
that we have already discussed.

DR.ROBERTS:Dr. Chou?

DR.CHOU:Ithink we're facing anunusual decision
here because inthe normal practice ofrisk assessment, we look at
thescientific data, thenwedo theregular safety factor practice,
and that's whatwe did lastnight, and we decided to useA3@l.
thenthereality check is avery differentissuethan many of us
never faced before.

The quesiton | ask nyself is, justbecausehiere ismore
arsenic outthereinthe food orinthe drinking water, are we going
to make a different scientific decision®nd that's why | what|
have been struggling with.

| think thisthing beomes sort of likeapolicy or a
paradigm, risk assessment paradigmiss¥eu know, are we
going toswitchtoaregular practice paradigm for arsenic?

That'sthe question |l ask myself.

DR. ROBERTS:Let meask this. Let meposttoitthe
panel this way.

We have had some discussion on thisissue this

morning. The questionis,isaLOAEL of .05reasonable and a
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reasonable pointupon whichto base margin of exposure analysis,
and whatwould your margin of exposure be.

Has anyone heard anything that would cause them to
eithernow make a decisionthatthey hadn't made before orto
change heirdecision?

MR.CLEWELL: Well, l would like to jump over onto
the 10 side.

DR. ROBERTS:Okay. That's fine.

Dr. Mushak?

DR. MUSHAK: I think that, before we look at this
issueof whether minds aechanged or not, I think rality checks
arerealy aseparagissue, and we're dhe caselhatwe then facor
inreality checks. We'reback to wheretheNAS was with reality
checks forhow muchinternal and systemic cancers we should have
with drinking water.

The factremainsthatyou can always do site-specific
or area-specific reality checks tha tend to contradict arisk
assessment model.

And thisisno differentthan whatthe academ has
been wreslting withwiththe U.S picture for arsené-assocated

cancers.
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Solthink that's a separaissue.There are separat
conferences that could probably be held on that, and I think that
that oughtnotto color people's judgmenthis hopping of some
people all over the place with safety margins | think isa bit
unsettling because I'm not quite clear whatthe basis of thatis.

DR. ROBERTS:Ireally just want comments from

folks -- notonthe philosophicalissues, but have we sufficiently --

have we had enough discussionthat we can puttogether some input

onthe specific question, number 1?

DR.SMITH: Fortherecord, Iwould like to say |
remaininthe 30X campHowever, | would like to strongly
encouragelte agencyd attemptinany way hey can b follow up
on Dr. Kosnett'sconcerns and find outifthereisany empirical
datato help guide us.

DR. ROBERTS:Okay. With that, let's move on to
guestion number 2.

Dr. McMahon, would youread the question for the
panel, please.

DR. McMAHON: Yes. Thankyou, Dr. RobertsOur
secondtothe questiontothe panel, aswas alluded to, deals with

therelative bioavailability of inorganic arsenic from soil.
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Our questonreads:Please comenton the choice of
this data set; thatis, the data of Dr. Roberts, using avalue of 25
percent bioavailability for representation of therelative
bioavailability of inorganic arsenic from ingestion of
arsenc-contaminated sol.

Please discuss the strengths and weaknesses ofthe
selected data, and also provide an explanation asto whether this
25 peacentvalueis appropriaefor estimation of bioavailability in
children.

DR. ROBERTS:Dr. Bates, canyou lead off our
discussiononthattopic.

DR.BATES:Ithink Dr. Kosnettis goingto --

DR. ROBERTS:Dr. Kosnett, would you lead off our
discussiononthis question?

And beforeyoudo, Dr. Bruckner hastoleave the panel
shortly, andit'simportantthatl guess we get hiscommentsinto
therecord before he takes off.

Would you objectif he made hiscomments very
quickly?

DR. KOSNETT:No. Please go ahead.

DR. BRUCKNER:The firstquestion |l would like to
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addressis alittle bitdifferent'm alittle bitconcerned about
your assumption of 100 percent availability from, let's just say,
the soluble salts of sodium arsenatém justlooking back at some
of the data.

Some of the human studies by Buchetand some of the
others --itlooks like the numbersin humans vary from about55to
80 percent. And then with the two monkey studies we have by
Robertsand by Freeman, we're looking at 68 percentand 74
percent

And then, from Dr. Aposhian, we heard 10to 20
percent, althoughldo have some concerns about--one we talked
about before, biliary excretion may have affected that oHe was
saying 10to 20 percent absorption.

| guess my point, summingitup here, isthatthe data
don'tsupporta 100 percentassumption.

And availability from soil, I think thething tha strikes
all of us, probaly, is thevariability that wehavein those
estimates. There's notrally the consistency.

Thereis consistency, | guess, inthetwo primae
studies.One, I think, shows 14to 19 percent; and the other, 11 to

25 percent.Of course, the whole pointisinwhatformisthe
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arsenicin?What source -- we have only looked ata very limited
number of uncharadrized sols, so there isanincredible
variability, incredibleinconsistency.

Theonly consistency | seeisreally inthetwo primae
states wherethe values don'tvary thatdifferentdy.l just -- |
guess, we have the Rodriguez study inthe swine, 3to 43 percent
which just shows, gain, variability.

| guess I'm most omfortablewith thetwo primae
studies.But, again, I'mvery concerned becauskdse are so
limited in numbes of soils, numbes of animals, numbes of
samples.

Justone other questioMy areais more or less -- |
think the reasonI'm hereis pharmacokinetics ininfants, children,
juveniles and adultslt appears we don't have any information on
relative pharmacokinetics, the child versus the adiVie don't
know whetherthereisadifferencein methylatidrguess we're
notreally sure f methylationincreases or decreasemsxticity.

And | justwanted to putinastrongurge thatthere be a
high research priority justtolook and see ifthe kinetics and
metabolism and tissue deposition and toxicity, inturn--ldon't

see any toxicity studies eveninan animal model between, you



10

11

12

13

14

15

16

17

18

19

20

21

32

know, juveniles and adultsSo | just would like to say that's
really ablack box, whichreally needs someresearch.

DR. ROBERTS:Thankyou, Dr. Bruckner.

Dr. Kosnettwould you quickly give us your comments?

DR.KOSNETT:Ithinkan areainwhichthereis
general scientific consensus isthathereis alargenumbe of
physical, chemical and biological factors thatimpactthe extent of
gastrointestina absorption of asubstance, such as metal, in soil
relative to theabsorption of thesamesubstanceif it wasin
solution.

And chemical factors are manifold, including the
molecular form, the arsent speces, the naure of the chemcaland
physicalinteraction with the constituents of the soil matrix,
whetherit'schemically bound, absorbed, complexed,
encapsudted, the size peroxdi, compaction and surface area olfie
arsenic-containing soil particulates.

And thereareanumbe of biological factors aswell:
Species-specific metabolism; physical condition of the animal at
thetimeofingestion -- animal including ahuman; theeffect of
drugs; physical stress; toxins; nutritional pertubations; disease

states;the presence of otheringested food, whetherit's given on
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anempty stomach or not; whetherthere are otherdrugs or other
substancesintheintestinal tractand, in some cases, asyou
mentioned, the age of the -- orthe developmental stage of the
animal.

And another key factoristhe doseregimenin which
it'sadministered. For example, theabsolutebioavailability in
terms of percentofthe administered dose could vary depending on
whetherit's administered asasinglelargebolus or wheher it's the
same amount, overallamountis givenin smallerdivided doses.

And because of this variability, both from the aspects
of thesoil and thematrix in which thearsenicis present and
host-specific factors and because of some limitations and
uncertaintiesinthe existing studies, I thinkitwould be -- 1 don"t
think that thestudiescited by EPA in thematerial they provided
affords us a sufficient basis for establishing arelative
bioavailability of 25 percent for arsenicin soil asaconsejuence
of CCA-relatedrelease.

Andinterms ofthe specificaspects ofthe study, one
of the key majorconcerns | had with the study by Roberts, etal.,
and Freeman, et al., is thefact thatitdid not simuldeto a

reasonable degree the relatively low doserepeated hand-to-mouth



10

11

12

13

14

15

16

17

18

19

20

21

34

behavior of children withrespecttotheiringestion of soil.

The arsene concentations usedmthose sudies
ranged from alow of 101 to high of 743 parts per million which,
based on discussions we had yesterday, appear relatively high
compared bthose hathad been rmasuredmthe vicinity of
CCA-treated structuresin children's playgrounds.

And also, inthe studiesinquestion by Roberts, etal.,
and Freeman, the soil was introduced into thetest monkeysina
single high dose boluskor example, inthe single soil sample that
isintheRobets site whichis cited ascoming from awood
treatmentsite, it can be cadulated thatthe soi-assocated arsen¢
dose of .3 milligrams per kilogram of body weight was achieved by
administering to athree-kilogram monkey a single oral dose of
9,000 milligrams of soil.

Inlike manner, inthe Freeman study, monkeys which
weighed between two to three kilograms were given single oral
doses 0f3,000to0 4,500 milligrams of soil, containing 410 parts
per million arsenic.

And I think, underthose circumstances, when you have
a high-mass single bolus, itcould cause the relative

bioavailability to appear lower than it actually might be.
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In fact, I think there isreasonabé confidence hathad
the same amountbeen givenin smallerdivided doses orthe same
concentration been givenin smdler doses, thebioavailability
would be higher.

I think thereis also significant uncertainty usedinthe
available databaseSpecifically, the studies by Roberts, et al.,
and Feeman, etal., reflectthe characér of the arsenc in the solil
matrices encountered inthe vicinity of CCA contamination at a
playground.

Although we have that single soil sample from the
investigation by Roberts, etal., asidentified ascoming from a
wood treatment site, the sample was notcharacterized further.
Andwe don't know whether the arsenicinthatsoil might have
resulted from direct spillage of raw CCA product onto the soil
rather than the leaching of arsen¢ froma weahered pece of CCA
wood.

And even hadtibeen refecting leaching from
weathered wood, the characteristics of the soil inthat particular
areacould--we have verylow confidence, I think, that that would
berepresentative of the soil matrix elsewhere around the country.

There are somadditionalfactors as well, and these
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pertainto theanimal modd. Theanimalis aprimate modd, and
although that may have certain strengths withrespectto the fact
that humans are primates as well, obviously, it's of note that
certainnon-human primates actually have a metabolism of arsenic
that might be substantially differentthan that of humans.

Forexample,the marmoset monkey, whichisa New
World monkey, like the monkeys used inthese studies, is
noteworthy for not methylating arsenic at all and for having a
phase of retention of arsenic whichis substantially longer than
that of humans.

And the four-day urne collections thatwere usedn
this study to obtainthe amount of arsenic excreted inthe urine
could conceivably not be sufficientinthis single dose model that
was used.

In addition, I think, although I can't say certainly, that
the magnitude of any effectthatit might have -- I thinkthere has
to besomeconcern that, inthis paticular modd, particularly in
the model by Dr. Roberts and colleagues, the animal was
administered the dose under general anesthesiaand during
intubation.And it'sconceivable that anesthesia has effects on

gastricmotility and cardiac output and othe factors tha might
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influence the mobilization, metabolism and excretionin the
short-term.And the short-term may have substantial factorin
studies of this nature.

Sowiththatinmind, | feelthatthereis not sufficient
confidenceinrelyingonthose two studies as a basis for setting an
across-theboard relative bioavailability of 25 percent.

| would echowhat our colleague, Dr. Benson has said
the other day, thatinregion8--1Iliveinregion 8, and |l agree with
him that it's valuable to do sitespecific evaluations.

| also think that future study designs should consider
notjustdoing asingle dose administration, particularly a single
dose high-dose administration, thatitwould be betterto use
multiple-dose studies atarange of dosé&s.d on the handout that
justwentaround, thisthree-page handout -- forexample, if you
turntothe second page wherethereisaseriesofgraphs,ifyou
lookinthe lowerright-hand corner, forexample, thisisfrom a
swine study that was recently done onanumber of soilsinnorth
Denver.

And these soils contain various amounts of arsenic,
inorganic arsenicAnd you can see thatwhatthey didistheytook

multiple-doseranges administered over several days and
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established aregressionrelationship, a slofpnd itwas a slope

of multiple dosing as opposedtoasingle high-dose bolus thatwas
used as a basisforlooking atthe relationship between the amount
of arsenic excretedinthe urine and the amountof arsenic
administered And I think studies of this nature have certain
advantagesinterms of offering more robust estimations.

Itmay be necessaryinthe contextoflooking at
low-dose studies to consider more elaborate methods such asradio
tracer methods, which would have the capacity of accurately
measuring low-dose absorption.

Sowith that, l would justconclude by saying that |
think thatthe current database should be expanded upon with
additionalresearch and se-specfic studies.

DR. ROBERTS:Youwon'tbe surprised thatl may
have severalresponses, | think, to some of your comme®us |
would like to hold those for alittle bitButlet me ask you if you
would -- since going out and collecting more datawould -- you
know, that'saverytime-consuming propositio®o do you have
aninterimrecommendation for thedepartmentin terms of an
assumption of biowmailability from soil?

Should they defaulttothe 100 percentrelative
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bioavailability or should they -- 1 guess I'm asking you, and you
may not have anopiniononthiwhatshouldthey dointhe
interim?

DR. KOSNETT: Il actually omitted one additional
pointfortherecord, whichlalsowantto make my colleagues
aware of, and thatisthereisabroadrange of --theirhas beena
broad range of bioavailability in other studies, looking at
inorganic arsenc insoil that's exceeded 25 percenthese have
recenty been--recery tabulated inan ariclein Environmental
Science and Technology thatrecently appeared.

And, in fact, there was one particular study, although it
usedlow-dose, relatively low-dose soils, in Aspen, Colorado --
and Bob, you are probably aware of this--inwhichthe
bioavailability was actually well in excess of 50 pecent.

Sothe existing database doesn'tidentify a clear
numbe. Thenatureof bioavailability of arsenicin soilisthd it's
very variable.And I think decisionsonremediation and action at
asiteshould be based on studies done atthat site on site-specific
data.

| think that no generic basis can be invokddhink

somédimes intheprocess -- and pehaps Dr. Benson ould answer
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aswell --insituations where there justisn'tany information, it's
often leftto thePRP to tkeaction todothda. Orelsesomdimes a
defaultlevel of 100 percent, which we generally feel would not be
the case, woud be accepad. But that's a notivationtodo studies.

DR. ROBERTS:I justwantto be clear onthidsyour
recommendationtouse adefaultof 100 percentuntil site-specific
data could be available®hat are you proposing thatthey do?

DR. KOSNETT:I'm proposing thatthey ask for
site-specific study and promptly fund more research.

Andinthe absence of that, they use theirjudgmenton
acase-by-case basjitaking intoconsideration all the factors in
reaching adecsion.

DR. ROBERTS:Yes, butlthinkone ofthe things they
aretryingtodoinitidly is get sort of abroad cut on these and,
ratherthanlooking at playground by playground, come up with
sortof aninitial assessment.

Soldon'tmeantopressyou, Dr. Kosnettifyoudon't
have an opiniononthisButl'mtryingtogetfromyouwhatl
think the agencyislooking fromthe panelinterms of
recommendation, whichis, ifthe study or 25 percentis not

satisfactory, whatdoesthe panelrecommend?
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And I think that, you know, going out and collecting --
| think atthis pointwe're notlooking atindividual sitelsthink
we're looking at sites with playscapes, sowe kind of need a
number.

DR. KOSNETT:Okay.One coulddothe following,
and sometimesinacasewhenone doesarange of exposures, a
rangeof possibilities and does asensitivity analysis, tha would
range everything down from the full spectrum of what's been
obseavedin bioavailability down to from, sg, 5 pecentup to 98
percent, and enterthatintothe possible equation.

If, based on every other, factorit's considered that
within that rangetherestill might beaction taken, then a
site-specific decision based on limited dataand based on therange
of possibilities and how thad factors in can bemade.

And that'sadecisionthat, | think, the agencyis not
goingtobe unconiortablewith. They face hatnow with many
otherthings as well, wherethey don'thave good datato drive it
andthey havetouse asite-specific basisorelsejustsetabroad
range and see, eventite extremes of range,lere mghtbe a need
for action.

Butlthink -- and I firmly believethis -- onthdssue
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of thebioavailability of arsenic from soil, it will almost dways

have to be driven by site-specificanswer and not necessarily by a

generic number.

DR. ROBERTS:Dr. Vu, Ithinkyou perhaps had a
pointto make.

DR.VU: lapprecate Dr. Kosnet's perspectves and
recommendationsAs you know, inthe Superfund program, you
could afford doing site-specific kind of samplin@.ne of the
decisionsthatheOfficeof Pesticide Progransisto m&eis, asa
whole for nationwide, what would be the appropriate scientific
datathatshould be used.

And Il thinkyou have alsorecommended the other
approach.lfyoudon't have site-specific or kind of
playground-specific kind of scenario, then use the ranged

that's onerecommendation wecertainly conside.

The Office of Pesticide Programs has proposed to pick

25 percentonly because of looking at -- the Office e§fcide

look atthe range of data and selectthe monkey as most appropriate

data, etcetera.
But givenyour perspective, whatI'm hearing, is that

pick arange as partofthe analysisifwe have to.



10

11

12

13

14

15

16

17

18

19

20

21

43
DR. ROBERTS:Let me askthe otherlead discussants

onthis questionifthey have anything to add.

Dr. Bates, I think you were originally firston the list.
Did you have anything to add to this?

DR.BATES: I justwould liketo say -- well, I'm not an
expertonthis, butlwouldlike to make afew comments.

Firstofall, l appreciate what Dr. Kosnett says about
the limitations of the study and small numbers of animals and so
forth.

Butfroma practcalpointofview, |l accepthatthe
EPA needstohavesome sortof perhaps defaultvalue whichitcan
use inthese crcumstances.

And |l have had the privilege of being abletoread a
more detailed manuscriptforthe study, eventhough it's notyet
publishel, and | appreciatethat thegreat difficulties tha are
entailedindoing a study of this naturd!s very expensiveAnd |
don't believe, myself, thatitwould be practical todo any sort of
site-specific estimates.

I think somesortof general- perhaps occasinally it
would be possibleButingenerall canseethe need forsome sort

of value thatcan be appled broadly. Sol acceptthat.
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| also think thd, despitethelimitations of thestudies,
these are the bestdatathatwe haked | supportthe need for
moreresearchtobe done, particularly to confirmthese results.

Butlthink, inthe absence of any other data, | can
certainly goalong with arelative bioavailability of either 25
percentor perhaps, say, theupperconfidence limit ofthe mean,
which would be about 18, I thinkSo something inthatregion |
would be entirely comfortable with, personally.

DR. ROBERTS:Let'sseeWhoelseisonthe hookfor
thisone?Dr. Bruckner has given us hiscommen®r. Styblo?

DR.STYBLO: Well, I'mlastintherow and thereis
notmuch | can add.

Unlike Dr. Bates, | agree completely with what Mike
Kosnett said, which covers basically what we discussed prior to
this session.

| think theonly correct approach for estimates for
bioavailability isto gotorel-life sites, to useeal-life samples.

Theadvantage of this goproachis tha samples taken
from these sites, soil or dislodged material, would reflect

correctly arsenic speciationinboth organic andinorganic

background thatis associated with particle sizeto geteven better
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estimates. Itis essential that several sites from differentregions
with different soil types are chosen.

We canguessnumbers here based on studies that are
available, butl'm not sure we are heretoguess numbers.

ldon'tthinkitwould take too muchto do this studly.
think thatitis essential thatthis studyisdone.

ldon'tknow how else we can derive numbeAs
Dr. Bates said, we can pick any ofthe numbers presentedin
previous studies and we could be wrong, you know, by two, three
times magin. Wemay becorrect.

One moreissue thatwas briefly mentioned by
Dr. Bruckneristhebiliary circulation of arsenic which may bring
another uncertainty to ddivery of theavailability coefficient asit
is calculated now using urinary excretion versustotal, meaning
fecalplus urinary, disregardng the excreton of arsenc in hair,
which could be, orit may notbe, significant.

Theoptima arrangement for an experiment would beto
use possibly primate or several primate species with known
metabolic profile for arsenic as close as possible to human
metabolic profile and with known biliary circulation of arsenic,

with known pattern of biliary excretion of arsenithat would be
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theoptima arrangement. Thequestionis how tcosewecangetto
it.

I'm reluctantto comeup with any numbe at this time
unless theserequirements ae at least partly, partially met.

That's aboutit.

DR. ROBERTS:Letme go ahead and take -- we do
have another designated discussantthat was added, and it's
Dr. Mushak.And letme get Dr. Mushak's comments.

DR. MUSHAK: I'minthe amencornerwith alot of
what Dr. Kosnett saysl.would add to that the factor of
developmental age.

We assumethatchildren absorb aa higherratacross
metals and metalloids. Thisis established in thecase of lead. It's
established for othea metals in thecase of animal modes. And
absentevidencethatitdoesn't showthis --thatkids, you know,
are notdifferentinterms oftheiruptake, we have to assume that
they are.

I think thatthe age of the monkeys here are a problem.
Dr. Roberts, could youtell me the age of the monkeys you used.
Harry Freeman's monkeys were three years old.

DR. ROBERTS:They'e adultsThey're probably about
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inthesameagerange.

DR. MUSHAK: Sothere may be question of uptake, as
well as the other facors.

| think maybethebestthing to hép theagency with
would be, intheinterim, to offer maybe arange of, say, the
monkeys onthelowendandthe UCL forthe pigsonthe upper
range, maybe 25to 45 percentas aninterim measure.

I don'tthink thatit's usefulto consider thatyou have
todo site-specific stuffforevery playground inthe countty.
mean, without engaging inunderstatement, this has potential for
considaablelogistical mischief.

| think that what we might wantto doislook at
selective soils by region or selective soils by type, impacttype,
kids who use playgrounds that have buffering soilundernebth.
otherwords, classify by group as interim measuY®eu are not
goingto be abletolook atevery playground sitehink that's
infeasible foranyone.

And it's notusefultocompare thisto Superfund.
Superfund, basically, has PRPswho are corporate defendants who
will, ifthey don'tlike, say, ageneric uptake rateinan IEUBK

model, they can gooutanddotheirown animal studiesact, a
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lot of theliteraturethat's out theeon bioavailability are
commissioned by PRPsto essentiallyrebut EPA default factorsin
their modeling.

Solwould saythat probably arange that
accommodatesyounger animals suchaswe see embeddedinthe
young pig model might be usefulasanumbkdon't wantto
discardthe monkey modeldthink, though, they have anumber of
problems withtheml agree, I thinkthe bolus problemis areal
concern.

And as Dr. Bensonindicated yesterday, if you are
goingtolook atthe bestanimal model, you have to standardize
everything.And thathasn'tbeendone.

And also the metabolic factorthat Dr. Styblo has been
talking about, depending on how you characterize or quantify
bioavailability, the metabolic profiles may or may not beamajor
factor.

DR. ROBERTS:Any othercomments?

Dr. Gordon?

DR.GORDON:I'malsouncomfortable with the use of
data using soils, as | saidacouple of days ago, thataren'tthe real

stuff.
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So--butl'mcomfortable with saying that maybe it
should be over 25 percent, given what Dr. Mushak pointed out, the
other animals --

DR. ROBERTS:I'm sorry.Just for clarification, by
"notthereal stuff," canyou --

DR. GORDON:The dislodgeable orthe runoff of the
leached material from the playground soil and the soilunderneath
iswhatshould beusedinthese studies, notfroma CCA-treated
plantor sawdust.

And because of that, I think the value should probably
be above 25 percentforthe uncertainty factorthatwe don't have
thedatafrom studieswith animals using thecorrect soil.

DR. ROBERTS:And would you care toventure a
number?

DR. GORDON:No.

DR. ROBERTS:Fairenough.

Dr. Ginsberg?

DR. GINSBERG:Ithink that thereis -- alot of
uncertainty has been said at this table. | agreewith alot of what
Dr. Kosnett started us off withl.do think that we have to think

aboutwhatthe materials are thatare goingto be underneath a
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playscapeAlotofitwill be sand, which may beindependent of
part ofthe country; it may not.

Idon'tknow if you get Atlantic Coastbeach sand out
inDenver foraplayscape orwhateveBut sandingeneral with
large particle size and with good leaching properties, | would
think would have higher RBA than backyard dirt, you know, if
thereisaresidential playscape where somebody didn'tuse a
buffering material.

Solthinkitdoes depend upon howyou constructthe
exposure scenario.

I think, for the purpose -- well, my personal bias,
without having alotof datain frontof me, would just be that,
sure, you know, arsenic bioavailability from a solid matrix,
absorbed onto asolid matrixis going to belessthan sodium
arsenatein water.

How much less?ou know, if had todo arisk
assessmentrightnow and throw a fudge factor atitorlook at all
the data setsthatl've seenand come up with afudge factor, |
would probably use 50 percent, given --sothereis my number --
giventhatit's probably, inthiscase, alotofsandthatwe're

talking about, soit's goingto be higherthan some other soil
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matricesthat makeit lower, might regard it more

TheconcernaboutchildrerClosure of the small
intestinevilliinterms of pinogtotic action wherealot of metal
absorption occurs,inanimalsis atweaning; in humans, we don't
know whatthatageis.

Therearesometheoriesthat alot of milkin the
stomach enhances lead absorptidrhere is also other nutritional
interactions with some metals that may be differentinyoung
children than atolder ages.

By thetimethat kids aeoutin playscapes, at parks,
ingesting alot of dirt and soil, | think alot of that really high
phaseof bioavailability inthe Gl tractis probaly over. It's still a
factor, butldon'tthinkit's nearly as bigasin, you know, the first
six months of life.

Sol'mnotsurelwould putalotofstockintothe
young child concern about bioavailability, butl think it would
weighinsomewhatButthese are all gut-feel, qualitative thought
process.You know, I'mnotbasing on agood, solid study which
I'mconcerned about and which mighttend to make me default a
little bit higherthan Il would otherwise ifthere was agood -- if

that 25 percentnumber was on a study thatlreally liked interms
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of the way the dosing occurred and, you know, justtherelevance
toan exposure scenario.

Solguess|Iwoud justsortof-- because | feethat,
comparedto water -- sodium asenatein water, it does me&ke sense
thatthere would be some decrementdue toretarding on asolid
matrix.

You know, I could believeitwould be somewheres
around 50 percentas ageneral average, applicable to playground
sand and other playground materials.

DR.ROBERTS:Dr.ChouisnextThen Dr. Mushak
and then Dr. Aewell.

DR.CHOU: Il agree with all my colleagues saitifeel
veryuncomfortable making adecision based onnotenough
scientific evidenceHowever, |l alsounderstand thisisadecision
we're asking to make across the natidrmerefore, the
site-specficisnotpossbleinthiscase.

We talk about how to make this decisio@ne concern
isthechildren-adults difference. Usudly, we say children
probably would take ina higher substance --thereis many
evidence.However, nthiscase, espeaillyinsoil case, we are

alsolooking atdigestion, notonly the absorption.
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Thereisnoevidence tosaythatchildren would have a
higher ability to digest; theefore, would hare moreavailable.

Sowithoutany datatotell meleftorrightlshouldgo,
thenl havebassunethereisno difference nthiscase, ateastat
this moment.

Then we look atwhat numbers can we choo®dten,
when we are not sure what numbertochoose, we say 100 percent.
That's one of the practices

The otheroneiswe say, okay, based onthe existing
data, what is themaximum, themost ®nseavative numbe. |
would gowith 50 or 60 percenfThat'sthe highestnumber we
know possible based onthe existing data.

Thenwe cangowith anotherdecision, whatisthe best
judgment, whatis mostlikelyBased on the existing data, again, |
would say 25is probably -- you know, we can say, well, most
likely.

Sowithoutthe --the three numbers|'ve been thinking
about, I think thiscase I'm willingto look at a possibility between
25 and 50.

DR. ROBERTS:Thankyou.

Dr. Mushak?
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DR. MUSHAK: Iwould liketorespondto Gary

Ginsberg'scomments about when the differential foruptake might
terminate vis-a-vis when kds are nobile.

| think to the extent we can hang any comparisononthe
lead pcture, there are dadthatbasically take thisoutto three to
fouryears ateast

Youcanlook atEllen O'Flagerty's (ph) studiesinthe
aggregate when she does her PB/PK model developmidrve
worked with that modd and Ellen and | have interacted fairly
closelyinterms of where shehtinks and can calulatewhere he
differential uptake, atleastforlead, occuid$you look at
Alexander's stdies, it's clear thatwhilethere isa broad range
there, hatthere isa fairly uniformed differential uptake, probaby
outto fourorfive.

Ifyoulook at stratified age datainthe longitudinal
studies out of Port Pirie (ph), Australia, and look at -- if you plot
the blood lead behavioronagroup basis, you find thataround
three tofive you start seeing a marked decay of whatappearstobe
uptake difference contributing to overall blood lead.

Solwouldt&eexceptiontothecommentthat

playground kids are not -- uptake differences are notanissue for
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playground kids.Ithink they are.Unless you keep day care,
certainly, I think, where kids are aptto be young are aptto have
much more exposureRrobably those kids could be three or four
years old.And there, I think, thereis anargumentfor this.

Scientificreasonableness would dictate itcan't be
ignored.

DR. ROBERTS:Dr. Clewell?

DR.CLEWELL: I have alittletrouble with the
analogytoleadsinceleadis acationand ametalandarsenic
comes in aananion and ametalloid.

Butldon'treally have any specificinformation on
arsenic uptake, althoughitwas mentioned the otherday thatit's a
phosphate transport forthe arsenate and passes diffusion for
arsenite.

Solthinkwe can gettootangledupinthis question of
whether thereis enhanced uptakiehere have been several good
points made aboutreasons why one might wantto be conservative
aboutthe selection of the relative bioavailabilitne is that
thereislessthan 100 percentuptake of the water-borne arsenic.

Intherelative bioavailability studies, arethose

numbers -- 25 percent, isthatacomparison of the uptake for
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arsenicin water versus asenicin soil?

DR. ROBERTS:Yes.

MR.CLEWELL: Sothenthatisfiguredinforthose.
And | believe,in my mind, as apharmacokineticist, thattakes care
of the question about biliary excretion because they are both
subjecttothatSowhatyou are looking atistherelative systemic
availability of theseasshown by theelimination in theurine
wherethey areboth subjet to thesamebiliary excretion.

And | believe Dr. Kosnett'sconcerns are well spoken,
butexperiments are lke that.

Andsol have alotofconfidenceinthe 25 percent
number.The pig numbers, which are higher, also have alottobe
said forthem.l kind of like the suggestion that, since thereis
some uncertainty here, perhapsratherthan having tofocuson a
single study, the generalweight of evidence should be used and a
numberin between the kind of theranges of 25 and 50 should be
chosen, something around 35 or 40.

DR. ROBERTS:Dr. Styblo, before you comment,
because lthink | know whatyou're commenton, letme just make a
brief statement aboutthe biliary excretion and some information.

People have looked atthis, at biliary excretion of
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arsenic --and |l cantell youfromour studiesonintravenous
administration of arsenic, you getlessthan 1 percent oftotal
arsenc excreedinthe feces.And that's probaby the bestway to
assess biliary excretion.

DR.STYBLO: No, it's not.

DR. ROBERTS: Well, there can be somreabsorpion,
butlthinkit's ertainly -- eventhat I'm not sures aproblem with
themodd.

Letme finish.And the same thingStudiesin humans
looking atradio-labeled tracersfindlessthan 1 percentexcreted
inthe feces which, again, suggests thatifthere is biliary
excretion, it's probably very small.

Just kind of wanted to throw thatibviously, if you
weretodothe experiment--ifyouwantedtoeliminateitentirely,
| agree youwould do acannulated animal, you would interruptthe
bile flow and then you could know for certain.

But Il would havreto say that, in al theanimal modes
or animal studiesthat I'm familiar where arsenic has been
administered intravenously, thereisalsoavery, very low
excretioninthe feceswhich suggests minimal biliary excretion.

Dr. Styblo.
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DR.STYBLO:Icannotdisagree more.

The problem with all the studies that you just
mentionedis that peopleinjectone particle form of arsenic, which
isusually arsenate or arsenite in aqueous solution, usually.
Agree?Allright.

Thereisanumber of work done, mostly in group of
Dr. Gerasich (ph) and Gregrich (ph) in Hungarfyhis group
actually cameup with very nicedataon biliary excretion in
animals.

The last piece of the work published -- actually, not
published; it's submitted for publication -- 1l was lucky to actually
seethe manuscript-- showed clearly thatthe amount of arsenic
excrekedinbileor preseninbilecirculation -- and he rate by
which this arsenic appearsinbile depends strongly on arsenic
speckes thatare admnistered to the animal. Okay. And we are bad
inthespeciesissueand metal interactionsissue

Solsuggestthatbiliary excretion, the rate, both
guantitative and qualitative issues, would differ when you use
arsenate, especiallyinaqueous solution, and when you have
complex mixture of arsenic species orcombined with other organic

andinorganic matter.
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| would beinclined to agree with you that biliary
excretion may notbe abigissue, butitgives us certainlevel of
uncertainty.

Justto make this pointstronger, we have little
information of arsenic speciatiorAs I mentioned yesterday, itis
generaly acceped thatarsena¢isthe mainspeces.

We heard some -- and | appreciate data provided
yesterday by Dr. Townsend from the University of Floridlchese
were doneintwo samples, asfaraslunderstomdalking to him
afterwards, | found outthatthereis significantfraction of arsenic
thatcould notbe anayzed fromthese sarples becausetis not
soluble orit's notanalyzable by HPLC, whichisanunknown kind
of speckes.

Soanotherargunenttoconsider arsenc speces is
presence of microbial organisms on both CCA-treated foods andin
soil. laskthe EPA staffto distribute copies of paperthatdeals
with biochemistry and environmental biochemistry of arsenic.
And I think we would need environmental chemists on this
problem.Itwould help alot.

To pointoutthatpresence oftismicrobial speckes,

especallythose hatare abeto methylate arsenc -- and here are
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many of them on the wood, including CCA-treated wood suggests
thatthere could be othertypes of arsenic presentinboth
dislodgeable material and in thesoil.

Because of that, we don't know what would be the
contribution of biliary circulation to arsenic excretion.

DR. ROBERTS: Letmesay, because I'the author on
the study thatthe EPA hasrelied upon, ldon't know it's
appropriate formetocommentwhether or notthey should usle it.
think that's sort of a conflictofinterest or somethirBut at any
rate, I'll recusemysdf from that recommendation.

Butlwouldliketocommentalittle bitaboutthe
model becauseit'sgermane forthe discussion about future
research, whichlwould endorsé&nd I would also say that |
generally agreewith most of thecomments tha have been made
aboutthe uncertainties associated with taking soil samples from
minetailings orevenaCCA siteand trying to extrapolate that to
other kinds of stuations. |l agree hatthe evidence ndicates that
there are severdhctors thatcan influence -- assoaited with the
chemical and thesoil -- tha caninfluencebioavailability.

Butinregard to theanimal modd, oneis, | think tha

interms of -- Dr. Kosnét mentioned that theanimals were
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administered the dose under general anesthesia, and 1'd like to
correctthatbecausehle animalsare sedadd lightly whilewe
administer thedose and tha's to minimiz stress to theanimal
which can have an effe@lso on gasitointestinal absorpton.

We spentaboutayear and a halffinding waysto dose
animalsthatminimize effecs on the Gl tractand absorpton.

And there's dso going to besomeuncertainties with
the way thatyou do thisBut judging by our comparisons with
absorption excretionin humans, I think we got it pretty close.

Thereisanissue aboutbolus doséagree with that.
And that'sanissue with -- notonly with the monkey but I think
with the swine, tooThey give more doses, butthey are still much
larger doses than whatchildren would be getting interms of soil.
And they are also for, obviously, much shorter periods of time.

Thisisnotanissue thatwe haven'tthoughtithink
thereasonthatthese studies are done the way they are done is just
thepractical hurdlesand limitations of trying to masure
bioavailability in animal modds.

| guess what I'm sayingisthatldon't knowWwleally,
we would measure -- give repeated doses of 100 or 200 milligrams

of soiland measure bioavailability, butl don'tthink right now,
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with the technology we have, thatthatcan be done.

Now, itwas suggested that perhapsyou could use
radio-labeled material, and that would give you the sensitivity in
measurementthatyou neeButthe problemisifyouspikeitinto
the soil, youdon'tallowthe aging process to take place, which
could affect bioavailability and tha's, of jmurse acriticism of
one ofthe dermal studies that we're going to talk abdtuyou age
the soil,thenyou don't have any radioactivity left.

Sothere are sormarealissues and prolelms, and |
certainly acknowledge the uncertainties, but we talk about going

ahead wihresearchl wantthe paneltobe awarehatpeople that

aretryingto assess bioavailability have thought aboutthese things

and aretyingtodo the bestthey can, buthere are sorareal
technicalproblems assocated with doing that.

| think that for -- let me also talk aboutthe role of

metabolism because that was raised by a publiccommenter and has

comeupacouple oftimestoday.

| think that bioavailability, aswe're looking atitnow,
whichis simply movenent of arsenicinto theanimal and
movement of arsenic out ofthe animal --1don'tthink metabolism

really matters.Now, | say that knowing that, certainly, depending
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upon howyou define bioavailability and whatyou are interested
in-- metabolismin theliver, of course can bevery important,
classically-defined bioavailability is thefraction of thematerial
thatenters the sysemcirculation and na partcular form.

But-- and maybe atsome pointwe will have enough

information about various metabolites and species and maybe some

suggestionthat, depending uponthe forminwhichyoucome into
contact with it caninfluenceits metabolism, it will bevery
importantto haveamodd wherethemetabolism mimics humans.
Butrightnow, for the&kinds of bioavailability studiesthat areon
the tableright now and we're talking about, I don't think
metabolismisrally anissue What's a issueis, is theabsorption
of arsenicthe same intothe body andisthe excretion essentially
the sanmeas humans suchhatwhatever the animal isserves as a
good model?

Solwould say, ateastatthisstate inour
understanding of absorption bioavailability studies, I don't know
that metabolismis asimportant asgetting aspeciesfor which
arsenic --the digestive handling and absorptionisthe same, or as
close aswe can ged humans.

Thereisanother pointthatl--anotheruncertainty that
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| might aswell throw outinto thetable, and tha is tha all of these
studies aredone onanimalsthat are fasted or atleast have an
empty stomachAnd doesthe presence of food affect
bioavailability?

Perhaps And maybe --andlguessifyou hadtoguess,
you mightguessthatthe presence of food mightinterfere with
absorption.Sointhatsense you mightsay the bioavailability
measurenentsare, inasense, kid of conservaitve becausehey
are being --fromthatone aspect, because they are alldone on
empty stomachs or on fasted animals.

But, again, it's another uncertainty in terms of how
whatwe're abétomeasure on amnalsreflects whats going on in
childrenin playgrounds, for example.

Anyway, | just wanted tothrow those points out.
think I got them all.

Any othercomments onthisissue?

Dr. Ginsberg?

DR. GINSBERG:I don'twantto lose site of EPA also
presenting tous daaoninvitro simuldions of gatrointestinal, |
guess, digestion or breakdown of -- 1 guess dissolution, leaching

of arsenic off of particles.
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I don't have an opinionone way or the other of how
relevantthose.Before we leave histopic, | justwanted to hear
people who know more thanldo aboutithow much EPA should
rely uponthose kind of data which, by the way, do show 15to 20
percent--you know, suggestthatamountofleaching off of soil.
Sothatwouldtendto make youthinkthatitwould be onthe low
side.Butldon't know how importantthose data are.

DR.ROBERTS:Dr. Mush&?

DR. MUSHAK: The problem with any kind of in vitro
study which has asits focus bioaccessibility, just simply
solubilizationis tha it's asimplisticsurrogdefor what is
integrated inthe body of the child, orthe adult for that matter.

We have seenhisproblemwith other elements, that

you have everything from athermodynamic difference because you

have anopenreservoirina Gltrack ofachild versusaclosed

thermodynamicreservoir system with avessel, this sort of thing.

You have all kind of mobilization mechanisms that may

goonthatyoudon'thaveinaninvitro mod&lou pointed out
pinocytosis.There's micellar formation and all of these other
things.

Solthinkthatoneis probably goingto setalower
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boundaryto probably -- you know, aninvitro approach would be
lower boundary towhataninvivo modelwould be.

DR. ROBERTS:Dr. Kosndt?

DR. KOSNETT: Il appreciate your comments,

Dr. Robets, with respect to theissueof metabolism.

The argumentis made whenyou are looking atrelative
bioavailability model, thatthe factthathow -- you are looking at
the arsencina soi compared barsena¢ and b the extentthatthe
metabolism in theanimal with respectto urinary excretionis
goingto be handled the same withthe reference substance as
opposedtothetestsubstancehenthat--youare notas
concerned withthere being aconfounding effector complicating
effect, I should say.

But supposing -- I think we still have to bearin mind
the factthatit's notnecessally a given thatthe naure of arsenc
inthetest substace, inthesoil,isgoingto benetabolized or
handled inthe same manner as he testsubstnce -- as areference
substance such as sodium arsenate.

And evenithere, for nstance, was, as Dr.t§blo has
mentioned, the impact ofthe presence of other metals -- we're

dealing with CCA; you have copper and chromate,
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copper-chromated arsenate -- if that could influence biliary
excretionrelative tothe parentcompound, that, I think, would
make a difference, eventhoughyoudon'tsee significant biliary
excretioninthe model thatyou used with justthe arsenate.

And iftherewas atimedelay or if therewas a
difference intherelative length oftime thatthe one compound was
excreted --thetestcompound was excreted withrespecttothe
reference compound, there could be aconsiderable factor.

And with thatin mind, | justthink it's worth pointing
out--andcorrect me if I'm getting thiswrong, butinthe monkey
model thatyoulooked at with sodium arsenate, inthe four days of
observation, the combined excretion that wasrecoveredin both
urine and feces as apercentage ofthe administered dose was 50.7
percent, plusorminus 3.1 percent, sotherewas alotofroom
there.I mean, half of the arsenic was notaccounted for.

And theremay be-- eveniftherewas just atimedelay
issuewith respectto how mud wereto comeout withintha
period of observation, that could have influenced your results.
Would you agree?

DR. ROBERTS:Letme try and putthatin perspective.

Yes.And basically whenyou give anintravenous dose in humans
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over fivetosevendays, youonlyget60, 70 percent baakd it
has to do with thekinetics of theelimination of arsenic.

There aresomeradiotracer studies done after
intravenous administration of arsenicin humans thatindicates
there's aninitial veryrapid eliminatiomhereisasecond slower
phase of elimination that goes on outto about one wefekd then
thereis alate, very slow phaeof elimination.

And whatthatmeans 5, becausehereisadeep
compartmentoralong phase of elimination, you get most of the
dose back very eayl Butthereisa significantfraction thatrealy
takes alongtimeto getback, actually several days.

Thefactthat thetotal recoveryislowis consistet
among models, frankly, and has to do with the kinetics of arsenic.

In all of our studies -- and | believe it'sthe experience
of Stan Casteel (ph) with theswinemodd --istha theredoesn't
seemto beany evidence of sort of alate peak or alateelimination.

Basically, youreally get most of the dose out, frankly,
inthe first 24 hours or soAnd after that, it falls off quite a bit.

I don't know thatthereis some bunch that's goingto
come outas aboluslateronsomuchasit'sjustafunction ofthe

kinetics of arsenic.
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DR. KOSNETT:Thetime kinetics, eventherelative

amount--the absolute amounts coming out could differ, butthe
timecourseof arsenic excretion with respectto likewhen thepeak
occurs andthe tailsdoes vary between different arsenic moieties.

Forinstance, Revotter's (ph) work has shown thatthere
are sometimes differences withrespecttowhether ornotyougive
trivalentversus pemdvalentarsencals.

Sothere coutl be -- evenfithere was a shtinthe
kinetics of excretion of thetest substacerelativeto thereference
substance, inafour-day period of observation, there might be
room for changesinthe overallamountrecovered.

DR. ROBERTS:ldon'tdisagree thatthereisgoingto
be a shift, butjustin my opinion, ldon't know that we are going to
missitinthe four-day period based onthe datathat's outthere and
the various samplesthathave beenrun so far.

Dr.Vu?

DR.VU: Thankyou, Dr. Roberts.

| really think the issues of Dr. Styblo and Dr. Kosnett
and Dr. Roberts areveryimportant, butl wantto bring back the
context of why we asked this question.

The heath effects dataofarsencisinaqueous
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solution, isindrinking water orthe soy sauce study, et cetera.
And we have to extrapolate&So that'sthe known health effects.

And eventhough |l knowthat Dr. Styblo was talking
about, maybe you have methylated arsenicin soilasopposedto
drinking water, butall we haveright now isthe health effects data
with regardtoindrinking water orinaqueous medium.

We now have to extrapolate if children exposed to soil
contaminated with arsenic -- whatwould be the differential uptake
from aqueous versus soiAnd that'stheissue onthe table.

And that'swhy Il think Dr. Roberts said the metabolism
doesn'tenterintothe equation because, ifyouonly look atrelative
uptake inaqueous medium versus soil, that's whattheissue is
about, eventhough lthink allthe otherissues are important with
regard to theoverall uncertainties of ahealth effects daabasewith
regard to thisissue

DR. ROBERTS:Thankyou for clarifying that, Dr. Vu.
And, of course, Ilwould be happytotalk about bioavailability all
day, butthere'sacouple of otherissuesthatlthink we probably
needto getto.

Socanwecometo--we have had anumber of

individuals expresstheiruncertainty about -- or atleastindicate
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somespecficsourcesofunceaintyinthe dataset We have aso

had somerecommendations, differingrecommendations about how

the agency oughtto proceedonaninterim basis.

Isthere anything thatanyone would like to add to our
feedbackbagency athispoint?

Dr. Stybloand then Dr. Kissel.

DR.STYBLO: Isisn'tthatcommon approachwhen we
have a higherlevel of uncertainty, we go with the worstscenario?

DR. ROBERTS:Dr. Vu?

DR.VU: I'msorry.lwas distracted and conferring
with my colleague hereCould yourepeatthat question?

DR.STYBLO: What I saidis,isn'titthecase, when
we have a higherlevel of uncertainty, that we go with the worst
level scenario?

DR. VU: It'stypicalthe agencysusing precauitonary
principle that we always use more -- public health conservative
numbers.And I think thatreally goes downtowhatI'm hearing
from different viewpointfrom members of the panel.

We have from -- Dr. Kosnettrecommend arange.
forgotwho wanted 50 percenf.hen Dr. Chou suggested 25t0 50

percent.Dr. Clewell, 25 percent.
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And |l think Dr. Edwards explained to us that, if we use
arange,inawayyoureally havetodo aprobabilisticrisk
assessment, whichI'm sure later onthe exposure issues -- all that
isgoingtocome up.

The Office of Pesticide Programs has, as we expined
earlier, wewant to do moreealistic kind of seenario. But we
couldn'tdo all of these kind of scenarios.

Sowe certainly will look into yourrecommendation as
awhole, howwe dote --the approach ofiie Office of Resticide
Programsis more deterministic at this tim&nd so you can do
more, you know, defaultassumptions, soit's more public health
concerntosee whetherthereisriskornot, oryoudo more realistic
and probailistic.

Sothese arethe options we are looking@ab.l really
think thatthe panelneedstorecommend, withregard to thisissue,
giventhe best available information, given the fact that we will
needto support more additional research, what will be the best
approach giventhe available information.

DR. ROBERTS:Dr. Kissd?

DR. KISSEL:Ijustwantedto, I think, endorse Gary's

commentthat maybe we should go with 50 percent here.
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| view this--thereisanincredibledisconnechere
between thisdiscussionandthe way you are doing the risk
assessment which is to multiply fivenumbes togdher that are
point estimates, which is extraordinarily primitive.

And underthose circumstances, really getting all the
nuancesis--itjustdoesn't match up.

And giventhat much ofthe argument hereis about
relative bioavailability in soil, when we don't even know that
what'sunderthese thingsis soil because thereisthe bark andthe
peagraveland other sorts of things, thatit makes the uncertainty
very large.And solwould beinclinedtojusttake astabat50 --
ifyouare goingtodoone ofthese back-of-the-envelope things,
guess 50 percentand run with it.

Otherwise, I think what this points outis that you want
togoto aprobailisticassessment. And oneoftheways tha you
candeal with thatis thatyoutake variability from individual
studies and you take uncertainty by incorporating all the studies
by picking randomly among the available studiednd what you
wind up withisvery large error bars which thenyou haveto decide
whatto do with.Where are you goingtoregulate outtherein

those upper percentiles?
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Butthat'sreally where youneedtogo because there's
limited returnstotrytorefineaparameterifyouarejustgoingto
multiply five numbes togdher and say that's arisk assessmaent.

That's probably question 8, but --

DR. ROBERTS:Dr. Clewell?

DR.CLEWELL: Fortherecord, |l cameinat25to50,
splitting the difference being around 35t0 40, VanesAnad |
agree withwhat John said, 100 percent.

Butthe only way togetaroundthis--you are going to
have the same problem with the residue levels on the wdad.
know, what'sthe number®ell, thereisn'tanumber;there'slots
of numbers.

Soit'sgoing to beifficult to escapetherushtothe
probabilistic risk assessment, which we'll getto later. But for
now, ifyou have to have anumber, I'm happy with 50 percent, 40
percent, whateveryouwant, aslong as we cangetsome sense of
consensusl believe wereallydo needtogivethemanumber.

DR. ROBERTS:Dr. Styblo.

DR.STYBLO: IthinkI'm coming to greement with
two previous speakersSaying so, | would like to ask a question.

Isthere any nechansmwe cantigger thatwould bind the agency
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tolaunch studies, experimental studies with appropriate design
thatwould comewithsomecorrecions, because I'meally scared
here?I'minexactscience and we are far fromhatnow.

Soisthere anythingwe cannotjustrecommend, but
really getcertainlevel of certainty that, intwo years, you know,
inlatestterm, weget better numbeas from bdter experiments?

DR. ROBERTS:Ithinkthe answeris probably no.

DR.STYBLO: That will makeitdifficult for methen.

DR. ROBERTS:Ithink thepanel can certainly
stronglyrecommend, urgently recommeniBleyond that, | don't
know that we have any abilityto compel the agen@ye're an
advisory body.

Dr. Heeringa and then Dr. Mushak.

DR. HEERINGA:Justaquickcommentonthis.
appreciate the scientific discussion here, but as was pointed out by
Johnonthe path here, thatwe're talking about a factor that, at
maximum, can have sortof a four-fold variability within the
rangesthatwe have observedind if we setitwithinthe context
of theranges we were discussing, it may be two-fold variability.

And as |l look downthe pathtothe composite risk

assessment, ifl could getsomething down totwo toone
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variability, lwould be very, very happy.

Solthinkit'sveyimportantto carry that out. Butin
terms of the overall exposure and looking atthe components of
thiscompositerisk assessment, that ultimately, thisis probdly
notgoingto be the parameterthat's goingtodrive the outcome.

DR. ROBERTS:Good point.

Dr. Mushak?

DR. MUSHAK: Ifwe look atthe factthattwo soils
tested by two animal models suggestarange from, say, 25 --
whatever the setof conditions -- and 42 as an UG n the pig
model, and if we take Gary's caveat aboutthere are media outthere
thatare probaby goingtorelease arserimuch more avidly than
soils,then 1 think 50 pacentis quitescientifically reasonableasa
firststab. 1 think also thiswould accommodatethe childrenissue.

And Il think -- letme just briefly point outthatone
problem with trying to say thatthere may not be any difference,
children versus adults with arsenic, isthat-- you know, one of the
reasons that kids do differ from adults with metals -- and, again,
Dr. Clewell, |l apprechate the bast chemicaldifference bewveen a
metalloid and a metal --isthe factthat, you know, one of the

reasons why children, in fact, show higher uptake rates are these
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nutritional deficienciesAnd one basic nutritional deficiencyin a
lot of childrenis phosphate.

Sotothe extentthatan arsenad/arsenite partakes of
phosphate pathwaysin any fashion, thisis a nutritional connection
that defines adevelopmental paramet8&o |l would say 50 percent
is sdentifically reasonable.

DR. ROBERTS:Again, recusing myselffrom this, but
we seemto be approachingaconsensus of 50 percent.

Isthat-- without taking a vote, butlooking at heads
sortof nodding or shaking their head, would that be areasonable
consensusrecommendation from the panel onthis, and thatwe
would move ontothe nextquestion?

Dr.Vu,doyou have any questions that fallupon our
feedback onthis particular --

DR.VU: Idon'tthinkthe agency has any questions.
Thankyou.

DR. ROBERTS: Great Let'sgo ahead andtklethe
next question while we're onthe subject of absorption.

Canyou posethe nextquestiontothe panel.

DR. McMAHON: Yes. Thank you.

Our nextquestion deals withtherdermal absorption
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value forinorganic arsenicAnd as you have seen, we have
selected or proposed avalue of 6.4 percent based onthe data of
Westerin 1993.

Our questiontothe panelisto please commentonthe
selection of the value of 6.4 percent fordermal absorption of
inorganic arsenicand wheher or notthisvauewill be appropriae
foruseinall scenariosinvolving dermal exposure to arsenic from
CCA-treated wood, including children's dermal contact with wood
surfaceresdues and corminated sois.

DR. ROBERTS:Dr. Bates, whatdo you think about
6.47

DR.BATES: Well, ifwe think tha -- oral
bioavailability is adifficultthing to essess. | think dermal
bioavailability is perhaps anorder of magnitudeworse However,

I'll do my best, again, beinganon-expertonthis area.

As Dr. Kosndt pointed out for ord bioavailability,
therearemany factors tha influenceit, and tha's deinitely the
casefordermal bioavailability.

Factors such ashte concentation on the skinor inthe
mass of mderial on theskin, pH, themoisturecontent,

temperature, chemcalformofthe subsénce, degree of fadr
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water solubility, thematrices, including theparticle sizeand so
on, theyallinfluence the degree of dermal bioavailability.

Now, forthe purposes ofthis assessment, of necessity,
| have relied onthe study which has been selected by the EPA by
Wester, etal., publishedin 1998haven't had the opportunity to
doanindependent literatureresearch and seeif thereareany othe
studies.lassume the EPA has done thatand zeroedinon this
particular study.

It was usefultoreadthe study, and perhaps I'll just
summarize sonme of the key asped.

The study involved female rhesus monkeylshere
were groups of three and four'm not quite clear whether those
were separate monkeys, butl'massumingthere were seven
different monkeys.

Theywere administered H3 ASOAow, I'm notsure
whatthe acualnameof thatchemcalis, butit's clearly
pentavalent. And this was administered intwo ways: As awater
solution and after adding it to soil.

And for both thewater solution and thesoil solution,
they admnistered inalow dose and a lIgh dose, solere werewo

dose groups.
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Now, the low-dose group was -- the low-dose amount
was describedinthe paperasthe minimum arsenic thatcould be
used giventhe specific activity of the compound, so they used
radio-labeled arsenic forthisinvestigatioAnd they said this
represents general background arsenic.

And the highdoseisrepresentative of whatwould be
encounteredin more contaminated areAsd, as | said, the
higher doseis also equalin masstoothercompounds
experimentally dosed on skin, and thiscan be used forcomparative
purposes.

The low trace dose gave an arsemskin concentation
0f 0.00004 micrograms per centimeter and the high dose was 0.6
micrograms pe squae centimeter, so theewas thequitea
difference beween he two.

Theresults show an apparently anomalousresultthat
the -- well, perhapsit'snotanomalouBut the low-dose
absorption was higher both for water and for soil than the
high-dose absorptionAnd the EPA had selected the value of 6.4
bioavailability forthelow dosein water.

Theperhaps difficultto explain situaion was tha the

water -- for the soil, the corresponding low-dose value was 4.5
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percent.However, forthe high-dose water, there was 2 percent,
and forthe high-dose soil, itwas 3.2 percent, whichraised the
anomalous stuation that, with soil, there was agrea&tr degree of
absorption tha from water itself, which was pehaps wha lead the
EPAtochoosethevalue of 6.4 percentforthe low-dose water
exposure.

Now, from basictoxicological principles, | would have
said thatitwould be more appropriatetorely onthe high-dose
exposures because these are more consistent with whatone would
expectinareallife situationdowever, we're left with the result
that soil appears to bemorebioavailablethan water itself.

Sothere aretwo ways --two possible explanations for
that. It could bethat thereis somefactorinthesoil which
actually promoteshbioavailability.

Thealternative explanationis tha thisis asmdl
numbers problem and that what we're experiencing hereisthe
resultof justrandom biological variatiomAnd | suspect that
that'sreally what has happenefind that has lead to the soil
high-dose value being more bioavailable than the high-dose water
value.

And Il think thatthat also explains where the Superfund



10

11

12

13

14

15

16

17

18

19

20

21

82

program gottheirvalue of 3 percenlt.was pointed out yesterday

by Dr. Benson thatthere was adiscrepancy thatthe Superfund
program was using 3 percent, whichisveryclosetothat high-dose
soilvalue here of 3.2 percen&o I thinkthat possibly explains

the discrepancy between the two values.

Sowhatlwould say, onthe basis of toxicological
principles,isitwould be bettertogo forthe high-dose value,
whichis morerepresentative of areal exposure situation, and also
means naking a decsion bewween he soi and the water values.

And I think probably the soil value of 3.2 percentis the most
appropriatethere, anditdoes correspondvery much with the
Superfund value of 3 percent.

Soifl hadtopickanumber, | wouldleantowardsthe
3.2ratherthanthe 6.4 percent.

| also would like to point outthata couple of the
publiccommenters, I think Exponentand Gradient, have suggested
multiplying thevalue from Wester, et al., by another factor which
representsthe oral bioavailability to take into accountthe fact
that, in this study, they didn'tuse the arsenic from CCA; they used
amorewater-solublevalue, which may, in fact, lead to amore--

toa higher bioavailability than you would expectinreality.
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However, my problenwith thatis tha appearsto be to
some extent, double counting factorsinthe soil, which would tend
toretard bioavailability, soyou've gotthem on the skin, you've
gottheminthe gut,andldon'tthinkit's necessarily appropriate to
multiply thosetwo togeher.

So taking all thisintoaccount, I think probably the
mostappropriate value touseisthe 3.2 percent bioavailability for
the high-dose soil.

However, having said that, | thinkit's clear thatthere
arelimited datahereand they areusing atypeof arsenicwhich is
notthe same asinthe CCAnthe otherhand, itisprobably --
my suspicionis probably more water-soluble and bioavailable in
thisinstance, soit's probaly overestimating thetruevalue.

Soweighing allthese things up, | would lean towards a
value of 3.2 percentas being more appropriate than 6.4.

DR. ROBERTS:Thankyou, Dr. Bates.

Dr. Hopenhayn-Rich, whatisyour number?

DR. HOPENHAYN-RICH:I'm notgoing to propose or
endorse any specificnumber.

Ithink that Dr. Bates has covered mostoftheissues

thatl was goingcommentord.will justsortofreiterate the fact
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that I do thinkthathereis definitely asmdl numberissuehere

that could explainthe differences between the high andlow dose
and between the soil and the water, so that effectively probably
none of these numbers are significantly differentfrom each other.

Ifyou play around with the confidence intervals, you
could comeout with thelow-dosewater being lower than the
high-dose wadr and etcetera.

Butlamconcerned about, besides the small number
issue ofthe design of the study, the factthatjustone arsenic
compound was used instead of CCA, which seemsto be the
compound, obviously, ofinterest here and that we are supposed to
be making decisions onrAnd I'm not sure, again, how much we can
recommend further studies being done to address this problem.

And alsotheissue ofthe type of soil that was used and,
aswas mentioned bdow, thefact that this was not ayed soil but
freshlyimpregnated soil with the arsenic compound.

Sol'mnotreadytoendorsethe 6.4 ofthe 3.2.

If Il had to pickanumber, though, I think Il would go
with the more conservative assumption, based on all the
uncertainties, again, onthe worstcase scenario of 6agmaybe |

have chosenanumber.
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DR. ROBERTS:|I wroteitdown.

Dr. Kosnett?

DR. KOSNETT:lagree with Michael thatif we think
thatthedatasetis limited with respectto ord bioavailability, we
have even atougher problem with the lack of alot of data with the
skinissue.

Oneissueldon'tknowifyou mentioned, Michael, but
| think we have to bear in mind thatin this particular study by
Wester, the had prolonged contadid you mention that?

DR.BATES:No, I didn't, butthatis agood point.

DR. KOSNETT:The way the study was designed, the
soil and water were held in continuous contact with the skin for 24
hours, which could conceivably -- there could be conceivably a
situation wherethesoil would beheld in contact directly with a
child's skinforthd period of time, butitprobdly -- on most of
the situations, it might not stay in contactforthatlong and that
could haveinfluenced the results hereinthe direction of
increasng absorpiton.

And with that said, you know, I don'tthink that -- |
don'tfeel strongly abouttaking one number overthe other.

There's actually four values thatare giveninthis paper, anywhere
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from 2 percentto 6.4 percenAnd maybe itwould be safe to split
the difference and note therange or something like that.

Butlguess|Iwould makethe --1would probably say
that, you know, what EPA shoulddoisconsiderarange approach.
Consideing thelimitations of thedata, that's dways thesafest
thingstodo.lt may be small factor overallinthe decisions that
areultimately made, but with thelack of uncertainty, that's
somédime-- | mean, thelack of certainty, that's someimes theway
to go.

And |l would also make a call, as | think most people
could endorse, forpromptandurgentresearchinthis area.

DR. ROBERTS:So arange?

DR.KOSNETT:Yeah.

DR. ROBERTS:lwon'tpinyoudown any more.

Othercomments?

Dr. Thral?

DR. THRALL: Iwouldjustrecommend thatwhen you
are guessing, thatyou notgo beyond adecimal polinitmplies
thatyou are notguessing.

DR. ROBERTS:Well stated, Dr. Thrall.

| might aswell jump inonthisonetoo.
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Basically, I thinkitisasmallnumber kind of thing.
think all of these things are essentially equivaleAnd probably
because of the way the study was done with soil and itwas added
withouta chance for much interaction with the soil matrix, you are
really probably measuring thedermal bioavailability of soluble
arsenic applied to theskin.

Sothereisthe question of had the arsenic had an
opportunity tointeract with soil, how much reduction would there
be?

Andldon'tthinkthereisany datato address thiat.
know that one of the public commenters tried to make ashot atit,
butlagree withone ofthe previous comments thatljustdon't
know thatthereis asound scientific basis forusing that number.

Soldon'tthinkwe have any datathink we can look

atthese numbers, though, as being probably conservative because

thatinteraction hasn'tbeen tiken hasn'taken place.

And thatwould tend to make me wantto pickanumber
more inthe middle like 3 or 3.2than maybe one atthe upperend.
Those are just my thoughts.

Dr. Styblo?

DR.STYBLO: Letme giveyou an additional piece of
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information to conside.

This comes from experiments, in vitro xperiments
donein Dr. Hughes'labinresearch triangle park some time ago,
andit's aboutarsenic species, again, because that's my specialty
here.

He did invitro experiments using skinremoved from
mice and ested the dermalabsorpton of arsenagpentavalent
methyland pentavalentdimethyl arsenithey are unique data
considering thatnobody else did the other species.

Ifyoulook atthe absorptionrates and compare them
betweenthese three species, youcome witharough conclusion
that arsenate permeation arethreeto fourtimes highe thanthose
for methylarsenic 5 and abouttwo times higherthan fordimethyl
arsent 5.

Aninteresting issudor methyl arsenicis tha thereis
a significant portionthat stays absorbed inthe skirdoesn't get
through the skintoavehicle, tothe medium thatis below the skin,
which could be aninteresting pointfor dermal toxicity.

Sousing justthis datainveryrough estimation, if
there are any dter speces, nethylated specés preseninour

samples and if they arein pentavalent form, thebioavailability
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would be rather lower than greater, although I would like to point
out, we don'tknow much aboutdermal absorption of trivalent
arsenic. And somehing | just ssked Michael and | will ask other
people:lsanybody familiar with data on dermal absorption of
trivalent arsenic, obviouslyinorganicd®obody did anything else?
Are there any daaoutthere?

DR. ROBERTS:Dr. Kosnett, are you aware of some
data?

DR. KOSNETT:Onethingthat--it'sunfortunately
not, in asense asquantitative aswewould like. But onething
thatwe should bearin mindisthatthereis some experience with
people bathing frequently in high arsenic waters and then having
theirurinary arsenc exanined.

Thereisone particular study of which I only have the
abstract, butitwas performedinthe Japanese Journal of Hygiene
in1978,anditinvolved a health examination ontwo subjects --
excuse me -- seven subjects, two males and five females who used
arsenic-containing hot water from the geothermal power stationin
Kyosho (ph), JapanThey usedthe hot waterto take only a bath
forfouryears.The arsenic concentrationinthe water was 3,530

micrograms pe liter. Soit's prety high.
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And they did an evaluationinwhichthey measured
arsenic concentrationinthe urine three times perday for each
subject.And they said itwasinthe normalrange for Japanese,
which was 58to 178 micrograms per liter total arsenic, bearing in
mind, too, thatthe Japanese with the fish diet, thatitis
considaably higher thanitisintheUnited Stdaes.

So, I mean, heir essenital finding there was hateven
thoughthese people were bathing inthisvery high arsenic water,
they did not have a massively -- you know, they didn't have a
detectably elevated arsenc excreton inthe urine with the urine
being measured threetimes during theday.

I don't have the full study, and perhapsitwould
behoovethe agencyto obtainthe full translation and any further
follow-up studies that had been done.

| think Dr. Smith mentioned theother day that there
is--heandl havediscussed--Dr. Smithisdoing and should
commenton, ifyouwould, onthe study thatyou are goingto
examine aboutbathing because that might --

DR. ROBERTS:Let megetto --let melet Dr. Styblo
complete hiscomments and thenwe'll go around and then maybe

Dr. Smith anfillusin.
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DR.STYBLO: Well, I justwantto m&eone

conclusion.If pentavalent arsenicals are presentinthe
environment, the bioavailability of the overall amount of arsenic
would berather lower than that for simply asenatefrom aqueous
solution.

Again, the uncerstintyis, are here anytivalent
arsencals present

DR. ROBERTS:And did you want -- since you are
speaking, did you wantto venture anything on this particular
guestion?

DR.STYBLO: No.

DR. ROBERTS:Fairenough.

Dr. Freeman, then Dr. Kissel.

DR. FREEMAN: I would liketogo bak tothiside
from the study thatyou are sticking this moist material onto the
skinfor 24 hoursThisisnotwhatwould be happeningto children
underthis scenario of playingina--one ofthese jungle gyms.

They may have contact on the skin, presumably with
something which we mightcharacerize as a ddlodgeabéresidue
inwhich thereis arsenic.

Because itisdislodgeable fromthe play place orthe
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soil, itmay also dislodge from the skin after some period of time.
And sotoassumethatyou havereasonably highuptake dermally
forthis meal whenno othe metals seemto behavelike this, othe
than for maybe mercury, doesn't make an awful lot of sense to me.
Solwould choose alownumberratherthanahigh numpeémat
low number?

DR. ROBERTS:Ifyou are willing to venture a
recommendation.

DR. FREEMAN: 2 or 3.

DR. ROBERTS:2 or 3.Okay.

Dr. Kissel?

DR. KISSEL:Yes.I'mactually somebody who has
done some dermal absorptionwork, although notinvivo, and so |
have probably more to say aboutthis protocBlt first | wanted
to say thisnotion of afixed percentabsorptionis nonsensical.

We're taking the gastrointestinal model and applying it
todermal which --inthegastrointestinal tract, thereis some
normal kind of retentiontime inthe population, soitflushes
through and you reportthat because people are doing experiments
inone specieswhere thereis some kind of normal retention period.

In soil, thereisnonormalretention period.e don't
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know whatthatislf youleave soilonthe skinforever andthere
isapositivethermodynamic gradient from soil to skin, the
chemical agent will be absorbed forever.

Obviously, thatdoesn't happeninthereal worWdhat
we're talking about here are probably several-hour kind of
exposures, maybe from afew minutes, ifsomebody washes
promptly, to several hoursifthey don't.

Buttaking 24-hour numbers and then applying them to
short-term or what we think are probably shorterterm experiments
oractual exposureisoutofwhack with tryingtodo goodrisk
assessment.

And dermal doesn't often show up asveryimportant,
and so peopledon'tcaretoo much, and sothey are happytodo
things kind of sloppily, butthis notionthatyou justtake this
24-hour number and apply it, regardless of whether the child
touched the swing set playingtag and thenranintothe house and
washed his handsisthe same asifthe kid wentoutand played on
the thing all day and then wentto bed without taking a shower or
bathing and sleptinthe accumulated dirtfor 24 hours -- thatyou
would getexactly the same uptakeisjustnotvery plausible.

Solwouldstrongly urge EPAto startthinking of a
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better way to model dermal absorption, and lreally think you
oughtto be doing thisas arate with consideration of variable time
periods of exposureSo that's kind of pointnumber 1.

Thenlhave aproblemwith howthese experiments are
done.We'retryingto model some kind of an exposure where
somebody getsdirtontheir skinand itstays onthere forawhile.
Thereisargumentaboutwhether we should deal with static versus
dynamic exposures where you mightrub the soilinto the skin
using kind of pressure which probably appliesto hands and maybe
knees, butwouldn'tapply to foreheads and other parts of the body
thatyoudon'tnormally rub againstthings strenuousBwutit's
mostly a static kind of experiment.

Now, inordertodothisinvivo--andthereisa
prejudice amongtoxicologiststhatinvivois betterthaninvitro
because of clearance limitation and other sorts of things, and
mystery things thatgooninorganismsthatdon'thappeninvitro,
and soyouwanttodoinvivoworkButthereisatrade-off here
thatinordertogetanorganisminvivo, we have todo something
very strange with the dirt here, whichisto putitonthe outside of
theskin and then somehow figureout how to kep ittherewhile

the animalisthen alive forthe exposure period.
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And what Wester and hisgroup dois anesthetize the
animal, lay itdown flat, apply thestuff, | suspet, whileit's still
moist. Thisis another gripeis tha they never describe actually
how they putthe stuffonthe skin oradequately describe how they
putitontheskinorthetimeperiod and thecontact betweenthe
agent and thesoil whenthey putiton theskin --it's probaly still
damp.

And one ofthereasons you might expectthatyou get
the same uptake from water and soil is that, in fact, what you have
isawater application in onecase and awater mixed with dirt
applicationinthe second case, inwhich case it'sreally just
absorption from waterin both cases, and that might be going on.

Sothe putthestuff ontheanimal while it's
aneshetized andhen they covertwithtwo aluminumeye pathes
which makes alittle domeover thetop with aGortex sandwich in
between, and thenthey tape thatdown.

Well, thenthe monkey sits back up.

Another criticism of theWester work is tha they have
used alargeparticle sizewhich allows themto avoid dustin ther
laboratory.l thinkthatone way to avoid dustinthe laboratoryis

dothe workinahoodlf youare worried aboutexposing your
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people todust,thenyouuse whatisanabnormally large soil size.
They areusing 180to 300-micron soil particles, whichis much
larger than the soil that would actually stick to skinif you had a
real exposure.

Sonowyou have taken this monkey and you sititup
and you have huge soil particleBly hunchis thatitfalls down
into the bottom of the space under thisconcave kind of device.
Now, Il don'tknow what thatis.

What exposure are we modeling therkerfean, in order
togetaninvivo application, we have created thisthingwhere a
child hasacup of soiltapedtoitsside andis sitting, inthis case,
inarestrained chair-- somebody else hasdone these experiments
where they allow the monkey freerange, which means thatthe
think is shaking aroundinthere and you're shaking dirtonthe
outside of the monkey instead of having alayer of dirton the skin.
Anditgetstobe kind of astrained scenarioto saythatthat's
indicative of what happenstoareal personinareal expossod.
don't have too much confidence in what's going on here.

Ontop ofthat,ifyoureadthe paper, youwon'tsee
much cognizance of environmental chemistiiyhe waterin which

the stuffisdissolvedis notevendescribed.
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When you are dealing withinorganic compounds,
partitioning among phases has alottodo with whatelseisinthe
water withtheionthatyou'reinterested ilf.youdon'tdescribe
anything about the water quality, it makes it kind of difficult to
understand what's goingon because you don't know the speciation
of the agentthatyou are interested ind they compare, as if
they were drectly comparable, the arsenc acid which isapplied to
the monkey and some separate partitioning experiments which
they've done, whichwere done with arsenic chloride as if arsenic
isarsenicanditdoen't mdater what complimentary ions might be
inthesolutionwithit. That doesn'tinspireconfidence.

Thereis alsoahistory of other workdone by this same
groupwhere they have reported the same absorption for organic
compounds, statistically indistinguishable absorption from
organic solvent, whichisthen evaporated on the skin, so pure
compound and stuffloaded on soil.

Now, you can either believe thatthe thermodynamic
activity of organic compounds like PCBs and pentachlorophenol
onsoilarethe same as the thermodynamic activity of the pure
compound oryou can believe thatthe experimentwasdoneina

way which doesn'tallow you to distinguish between things that are
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obviously different.

Giventhatcontext, I'mvery nervous aboutaccepting
any speific recommendations with respectto this work.

Also notdescribedin hereisanything aboutcage wash,
whether anything could escape from thidou know, does the tape
peelup?Does anything getoutfPs that being counted®s that
why you getbignumbersPdon't know.It's notdescribed.

Normally, you like to know what's goingon if you are
going to evaluate stuff, and work from that group isremarkably
sparseinterms of description of environmental details.

With respecttothe monkeys, myunderstandingis that
there were not seven monkeyisthink the total colony thatthey
were dealing with --and | could be wrong on this -- but from
conversations, I thinkthey have never had more than five or four
or five monkeys.So thisisrepetitive use of monkeys and thereis
aquestion of sequencin@as the low-dose soil before the
low-dose water, before the high-dose soil, before the high-dose
water, orwasitsome other sequence and could we just be seeing
slow leaking from monkeys that's confounding results from
different--1don'tknow.And maybe they thought aboutthatand

diditright, butthey certainly didn'ttellus thatthey thoughtabout
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itanddiditright.

I notice thatifyoutake the fluxto concentration ratio,
for soilit'suniformly about 10 times higher than the flux to
concentration ratio for water, which actually argues against my
argumentthatit'sthe same experimentin both cases and justadds
tomygeneral puzzlementaboutwhatthe hellisgoingon here.

And |l would also like to pointoutthatthere are not
four numbers here,liere are st numbers, becausenere were sora
invitro experiments done also, and they tend to be --the water
numberisthe same asthe high-dose water and the soil number
tends to bealittle lower.

Foraninorganic compound, I think the clearance
limitation thing probably wouldn'tapply, orit might not, anyway.
You haveto check thesolubility kind of mnsideations.

Inthis case, theinvitronumbers mightbe justas good
astheinvivonumbersAtleast withthe invitronumbers, you
know that the stuff was sitting flat on a horizontal surface on the
skinforthe 24-hour period, and you canthendraw some
interpretations aboutthat, whereasintheinvivo case, you had
stufflumped at thebottom of this protetive device.

So, overall, theresults are counterintuitive that
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availability from soil would begreater than availability from
water.

| would beinclined to takethelower soil numbe,
either 1 percent from thein vitro work or 3 pecent from thesoil
work, and divide itby 24 hours and say that maybe .1 percent per
hourisanumberthatyoucould use, andthen modify that further
with some estimate of how long somebodyis actually going to be
in contact with soil.

Certainly, l wantto endorse the comment that two
significantfigures hereis not justifiable.

DR. ROBERTS:Dr. Kissel, I just have afollow-up
guestion foryou.

When you saytodivide by 24, so you would assume
thatthe fluxislinear?l mean, t'sazeroorderprocess?

DR. KISSEL: Well, it's probably not.You actually
expectitto bemorerapid, initially. Butsincel think these
numbers are probably too high, anyway, itdoesn't bother me too
much thatlinearizing would kind of undercut whatthe actual shape
of the curve was.

Inanother case, | mightwanttouse --linearize

something overashortertime period, nottake the 24-hour number
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andlinearize it, buttake afour-number andlinearize that.

DR. ROBERTS:Letme ask afollow-up question since
yourecommended adifferentapproach and seemedtoencourage a
flux model ratherthanjusta straight percentage, I think for some
good and logicalreason#re there any flex dataforarsenic or
arsenc fromsoils, if they decded o go thatapproachmstead of
picking a percentage thatthey could use?

DR.KISSEL: The currentEPA document has gota KP
calculator forinorganicsingeneral, whichis probably too high by
acoupleoforders of magnitude.

Forinorganics, we'rereallyin bad shapkctually, for
organics,we'rereallyin bad-- foranything from soil, we're in
really bad shapeinthe dermalworl@ihe existing database is
grosslyinadequate towhatit's being used for.

DR. ROBERTS: I justwanted to be clear that
basically --and I would agree; I thinkthisis directionthey need to
go, but perhapsthe data aren'tthereintheimmediate term for
themto usethis goproach.

DR. KISSEL: Whichiswhyyou couldtake these
numbers -- and Il think they are goingto be conservative and |

think the dermal pathway is goingtobe more impacted by an
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adjustment I'm going to reommend to thesoil loading numbe that
they are using, soit'sgoingtogetknocked down alotanyway.

DR. ROBERTS:Other comments?

Dr. Smith, then Dr. Francois.

DR.SMITH: I think this may be directed to Dr. Kissel,
butI'mlooking for some clarification here because we have two,
aslunderstandit, dermal exposure scenari@ae is goingtobe
theoneassodated with soil loading onto theskin from diildren
playing around the structure; the otherisgoingto bethe
dislodgeable arsenic.

Many of the concerns |l just heard you voice | feltwere
directed moretoissues aroundthe soilissGan youtell me or
talktous alittle bitabout yourthoughts of to what extentyour
concerns applytothe dislodgeable arsenic that's goingto be on
hand surfacesl mean, would you stillrecommend the same
approach?oyou still have all the same concerns?

DR. KISSEL:You areright, | was talking about soil.
And thatdoes create the problem of whatdo we do with the
dislodgeable residueAnd I don't actually know what the
bioavailability -- itwould behard to even put an order of

magnitude kind of guess, although I'm sureit'salotlessthan 100
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percent.But pureinorganic compound onthe skin, I'm notsure
what to do with thd.

DR.ROBERTS:Dr. Smith.

DR.SMITH: | justwanted to follow up on --

Dr. Kosnettmade acommentand | justwantedtorespondtoit.

First, I'mnotgoingtotalk aboutthe work thatwe're
doing, only because l don'tthinkit's going to be available for a
year ortwo. It's aso someéhing tha has mudh moreto do with
children's behaviorthanreally adermal study, perBet if
anyone wants totalk aboutit, I'll be delighted to talk about it.

Whatl do wantto commenton ismy awarenesssthat
thereis astudy with rats, | believe, where the tailis leftinthe
beaker for aperiod of timeto measuresort of demal uptake. And
thatif you measured the blood arsenic concentrations overthe
seven days following, itremained high,is myrecollection, over
the entire seven-day period.

Sol'mjustsaying that |l would have concerns aboutthe
sortof study design withthe Japanese you mentioned where they
justhappenedtolook aturine levels forthatday for dermal
exposure and conclude, therefore, thatthere can'tbe much dermal

uptake.Andyou and | have talked aboutthe Alaska data, how
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that's opento interpretation.

DR. ROBERTS:Thankyou.

Dr. Francois?

DR. FRANCOIS:Idon't meantoconfuse theissue any
further, butl justwantedtoremindthe panelthat skin
permeability in humans varies depending onthe site of the body
thatyou are looking at.

DR. ROBERTS:Thankyou, Dr. Francois.

Dr. Morry?

DR. MORRY: Justaquick comment with regard to the
exposure ofthe skintothe dislodgeable stuff from contact --
direct contact with the woodlt seemsto me thatwe can't say
whether we're talking aboutaninorganic compound onthe skin or
what medium the compoundis goingtobeinbecausethe woodis
goingtobe covered withdew orrain or not, it's going to be dry.
And the skinis eithergoingto be sweaty or not sweaty or covered
with part of lunch or something like that.

So, you know, who knows whatthe medium is goingto
be forthat exposure.

DR.ROBERTS:Dr. Kissd?

DR. KISSEL:Iflcouldadd something to thaOne of
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the thingsthat-- normally, when you think aboutexposure to
water fordermal absorption, alotofthe experiments are donein
diffusion cells where you have liquid water sitting on top of stuff
and theeisliquid water sitting theethewholetime. And you
calculate a--youleaveitlongenoughtogetsteady date and you
do apermeability coefficient, and tha's kind of astandard

approah. Thisis atually five microliters of waer applied to the
skin and that's how much waterthereislon't know of what
happened subsequently inthe experiment.

Could tha much water beabsorbel into theskin so
that, effectively, theinorganic salts are leftas depositonthe
skin? 1 don't know.

Woulditrunoff whenyou satthe monkey up like |
would expectthe dirttorun offPdon’'t know.

Sotheeis atleastapossibility tha thewater numbes
here are notoo far off for havng placed arsemalsaltsdirectly
on theskin and left them.

Butthisisall shotinthe dark knd of suff. Because
the experiments justaren'tdoneinawaythat's helpfultothe
guestion.

DR. ROBERTS:Thelimitations inthestudies, | think,
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have beenwelldiscussed her&nd, also, I think it's fairto say
that thesituationis notgoing to geany better any timesoon
because oftie problems thatDr. Kisselpointed out and I woul
echothoseAndthere are alot of difficultiesinconducting
invivo studies.

Invitro studies are easiertoconduct, butthenthereis
always thisissuefinterpretation and tha sort of thing.

Let's gd back to thequestion.

Is 6.4 percentan appropriate valuetouse forthe
scenarios under discussiomhd, if not, whatvalue would this
panelreconmend?Isthere aconsensus vaé thatthispanel
would recommend? Or whatare we gong to tell the agencyo do?

Dr. Clewell?

DR.CLEWELL: Ithinkthatthere have beenanumber
of points made aboutwhy these are probably conservative values
that have been providedinthe study.

And John's pointin particularisimportant aboutthese
being 24-hour occluded values and we're talking about much less
than 24-hourretentiononthe skin foralmostall children who have
amothe.

Solthinkthatwe certainly would wantto use one of
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the more conservative -- one of the lower values from this study.
And since the highdose values are 3 percentand 2 percentfor
water -- for soil and waterrespectively, as Dr. Thrall pointed out,
2to 3 percentsounds goodto me.

DR. ROBERTS:Dr. Kosndt. | want this to beapretty
numerical discussion.

DR. KOSNETT:Iljusthad one questionto ask, and |
don'tknow if Dr. Beckisinthe audience, butlread hercomments
that were submittedAnd it'sinteresting, she references a study
by Peeples--andthisisinthe gradientcommentbook.

Thereis astudythat'sreferenced, butthe numbers
aren'tgiven.lt's called the Dermal Absorption of Arsenicin Dogs
from Sawdust From Wood Treated with ACA and CCA-C,
University of California School of Veterinary Medicine,
Department of Physiologic Science, Davis, California.

Do we have --

DR. ROBERTS:I believe those datawere presentedin
the publiccomments, butldon't know if we have -- Dr. Beck is --

DR.BECK: Il havetogobackandlook atthe studly.
dorecalltheydidn't see any toxicological effects with the dermal

studies, butldon'trecall whatwas seen onthe absorption,
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specifically, and I'm wondering if John Butalaisinthe audience.

John,doyourecallresults fromthe®ples study
with --

DR. ROBERTS:Very quickly, Dr. Butala.

MR.BUTALA: Idescribedthose studiesto you
yesterday.We do have copies of the actual study reportfor you
today.lthinkthey are being photocopied as we speak.
Specifically, your question was what?

DR. KOSNETT:ldidn't see --there was no
guantitation giveninthe gradient submissidrjust wondered
whatwas the percenuptake thatwas observed.

MR.BUTALA: Fromthatparticular study, there was --
asyourecall,there was ameasurement made priortothe --these
were urinary concentrations of arsenic.

There was amasurementmade prior tothe dermal
administration because the dogs were known to have about 135
milligrams per day dietary arseni@&nd that was -- and I don't
recall whatthe urinary concentation was, buit remember whatl
said yesterday.

Whatever the predernal dosing urinary concentation

was of arsenic based onthe 135 milligrams dietary exposure, the
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administration of CCA-treated wood sawdustto the skinfor two
days andthen for four days after --

DR. ROBERTS:I'm sorry.ldon't meanto -- are the
dataadequateto develop an estimate of bioavailability?

MR.BUTALA: Well,there was zeroricreasemthe
urinary arsenic following dermal administration of sawdust.

DR. STEINBERG: Itwas anon-referenced article.
Therewas noreferencetothis,soldon'tknow how this could be
admissible.And | hate to see us getdistracted onthese tangents.

DR.ROBERTS:Let'sletthatsitforasecond.

Let me ask, again, the panelDoes anyone have an
opinion about--that hasn'tweighedinyet--about6.4 percéat?
thatan appropriate value or should the panel -- what's your
recommendation tothe agency?

Dr. Heeringa?

DR. HEERINGA: Here again, | have no expertise on
thespecific value, but I think ultimaely we'regoing to mme
forward, at least someof us, with asecommendation for simulaion
overreasonableranges ofthesfend if difference is between 3.2
and 6.8, Ithinkthat's areasonable range with which to simulate

uncertainty inthese parameters, and even zeroto 6.8 percentis
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probably reasonablerange.

DR. ROBERTS:Any othercomments?

Dr.Vu, I'mnotsure we have givenyou arealclear

feedback onthis particularissue.

DR.VU: Well, thankyou, Dr. Roberts.

I'm hearing adifferentviewpointamong the panel

members.Somerecommendationtolook at arangé.at means

we need toconduct probabilisticrisk assessmeéirtid others

would say gotothe Superfund number, whichis 3 perc&utthe

agency woudl prefer b have aconsensus, biftnot, the agency

will take whatevertherecommendation youcome up with and we'll

live with whatever you come up with.

DR. ROBERTS:Thankyou, Dr. Gordon.

Areyou goingto make alastditch attempt at a

consensus?

DR. GORDON:Afew percentseemsreasonable, butit

should be corrected for behaviorandtime of exposure, just like

oraloranyotherroute of exposure, notjust--don'ttake a24-hour

value.

DR. ROBERTS:Any othercomments?

Dr. Kissel?
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DR. KISSEL:Sorry, butl probably should say one

more thing.l was just handed the Raman (ph) and Hughes sodium
arsenate study whichis notreferencedinthe EPA lidtey've
gottheDuckawitz (ph) pgerinthere, which was arat tail
absorptionthing.

Thisone shows much higher absorption from water
than theWester results.

The soilnumbers are lower and the water number s

much higher.And it may have to do with speciatiod.hisis

sodium arsenate instead of arsenic acid, and arsenic acid may just

stayinthe water and arsenate and sodium arsenate may partition.
ldon'tknow.

Butlthink we'reintrouble onguessinganumberfor
the dislodgeable residuddon't have any -- I thinkthe numbers
here are high for soil, and sowe're safe onthatone, butldon't
know whatthe number should be fordislodgeableresidue.

DR. ROBERTS:Ithink thereis probably -- I think
thereisagreementthatthe panelisalittle uncomfortable about
making arecommendation on dslodgeab& material becausetiere
isvery little to go on.

Any furthercomments onthis question?
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It's 11:00inthe morning and we have finished question
number 3.

Let'stake a 15-minute break andregroup and begin
guestion number 4.

(Arecess was taken.)

DR. ROBERTS:Tothe panelists,the ones we have
present, pleaseletmerepeat my mantra, whichis, keep your
responses as shortandtothe pointas possible sowe can move our
discussion forward.

We are beginning question fhat means we have, if
my mathis correct, 12 questions to address.

Let mealso pointoutthathisisthelastday of this
meeting, and we'llgoaslong aswe havetogotogetthroughour
business.l suppose, technically, we have to quitat midnight, but
hopefully itwon'tcome down to that.

Dr. McMahon, would you please pose question 4tothe
panel.

DR. McMAHON: Yes. Thankyou, again, Dr. Roberts.

Our questionnumber 4 relatestoinorganic chromium
in CCA-treated wood and the selection ofthe hazard database.

Our questionreadsAs the available monitoring does
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notdifferentiate among chromium species foundin CCA
dislodgeableresidues on wood surfaces andin soils -- although, to
gualify that, I think we saw some data yesterday from

Dr. Townsendthatupdated us--and as Chromium 6 isthe more
toxic speces of chromum, please comnenton wheter the use of

the hazard dagfor Chromium 6 isthe bestchoice for

characterizing hazard and risk from exposure to chromium as a
componentof CCA-treated woodPlease provide a scientific
explanation and justification foryourrecommendation on the
choice of ether the Chromium 3 or Chromium 6 hazard dagbase.

DR. ROBERTS:Dr. Chou, would you lead off our
discussion -- Dr. Mushak has agreed to --

DR. MUSHAK: We caucused yesterdayintheinterest
of timeand agreed that -- and it was unanimous; itwan't two to
one --we agreeditatl would presenfor all three of us.

DR. ROBERTS:Okay.

DR. MUSHAK: We areingeneral agreement that,
number one, available data from published material do not permit
ustoconclude that hexavalentchromiumisoris notpresentin
dislodgeable residuesAnd, two, available data do existto show

that whentrivalent chromium speiesenter soils, Chromium 6 an
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be formed and ato can persit to some extent.

With regardto part1l, we should keepin mindthatno
one has shown conclusively thatchromium valencyindislodgeable
residues isidentical to intact fixation strudures; thatis, evidence
fororspeculations abouttrivalency as an obligatory result of the
very process of fixation may very well not carry over when treated
wood surfaces beginto deteriorate and leach chromium, arsenic
and copper.

One should be mindful of Stan LeBeaux's (ph) caveat
inhis 1996 review on page 18 where he noted thatif Chromium 6
actually existed inthese wealhered surface redues, heir high
solubility and subsgquent mobility would reanovethem rapidly in
rain events whiletrivalent chromium would bemoreapt to stay
put.

Wewould view this potential for selectiveremoval
through mobility differences being a case of, again, absence of
evidence snotevidence of absence.

With regard to behavior of chromium asto valencyin
receiving soils, evidence for conversion of trivalent chromium to
Chromium 6, once presentin soil,isoftwotypes, and |l have some

information that EPA will be circulating from peer-reviewed
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published studiesin EHP.

Peer-reviewed published studies of oxidation of
trivalent chromium to Chromium 6 by ntairal moistured soils of
non-acid pH by Richards and Bartlettin several papers published
inJ. Environmental Quality -- Bartlettand James, JEQ, 1984, and
anotheronein1979 -- show that Chromium 6 is generated from
Chromium 3 viatheredox coupling with manganese oxidbis
applies for certain native soils.

Bartlett also disaissea theability of Chromium 6 ove
time, onceformed, if theabsorption of Chromium 6 toertain
lignins occurs.

Beforethese studies, itwas assumed, based on soils
broughtintothe laboratory with various alterations to their
natural state, that trivalent chromium was formed.

A secondline of evidenceis data from -- our data from
studies disposal of chromite residues through sitesin Hudson
County, New JerseyOne of thereports of these residues is that of
Burke and coworkers pubshed in EHPfroma chromum
conference who showed that hexavalentchromium in soils with
theseresidues, when nxed with soils, was presendver awide

hexavalentchromiumrange of 1to 50 percent.
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Given thatwe can'truleoutChromium 6 on surfaces of
treated wood and that Chromium 6 can be formed and be stable in
certain soils, itis s¢entifically reasonableto employ the
hexavalent database.

DR. ROBERTS:Thankyou.And, Dr. Mushak, let me
be clear.Thatrepresentsthe jointinputfromthe three
discussants?

DR. MUSHAK: Right. Although they didn't sign any
contracts.

DR. ROBERTS:lunderstand, butlet me congratulate
the three of you for very efficient presentation.

Dr. Morry?

DR. MORRY: Yes. Thatstatementdoes represerd
consensus of the three of us, butl would like to add justa couple
of comments to thd.

Obviously, this qustion could beanswered by getting
moredata, by taking sanples of dislodgeable chromium from the
swing sets and speciating whetherit'schrome 3 or chromfen@l.
thesamewith soils. You could takesamples and speiate.

Thathasn'tbeendone yeAndinthe absence of that, |

guess we haveotuse he precauttonary principle thatDr. Mushak
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justdescribed.

Also, inthe absence of dat there isalways a bt of
arguments based on chemistry where people say, well, based on my
knowledge of chemistry, itshould be all chrome 3 oritshouldbe
allchrome 6. And we've had alot of experience with thatin
Californiawhenwe were trying to setregulations for-- ordo risk
assessmet for chromium indrinking wder. Wegot alot of advice
from thepublishea literatureand from chemists who @pearedin
person andtold usthatchromiuminthe environmentwould never
bechrome 6;itwould always be chrome 3 based onchemistry
arguments.

Solbecane very suspgious of hatbecause, aflr we
didarisk assessmentand made an assumption about what
percentage would be chrome 6, people actually wentout and
started taking samples and analyzing them and speciating them,
and we found alot more hex-chrome than we expectedto finds.
We had drinking water samples where 80 percentor so of the
chromium inthedrinking waer is hex-chrome, which chemists
told us could not be possible.

And we've also found hex-chrome in air samples and

soil samples tha wespeciated.
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So basedonthatexperience, Ithinkthatreinforces the
precautonary principle of, inthe absence of actalspecation,
assumethat all or most ofitis he-chromewherethereis
chromium present.

DR. ROBERTS:Great.

Dr.Chou;then Dr. Shi.

DR.CHOU:Iwanttosay one moretime we do have
consensusinoverall decisio.couple of things | wantto add to
indicatehow difficultitisto theoretically decidehow mudis
Chromium 6 or Chromium 3.

Another conditionisthe two differentchromium
valencies also preferenitally accunulates in differentkinds of
soil. For example, Chromium 6 tends o accunulatein clay more
than sandy soilAnd we also know how much acidity we have what
and kind of soilwe're dealing with.

Anotherreasonwe decided to do this-- make avery
conservative decisionisevenwhenwe do have soil samples
analyzed, evenfromthe same source, ifyou assume exactly the
samesoil, theresult coming from different laboratories can vary
guite's bit.

So, bascally, there are soradataoutthere. Even that,
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we don't know how reliable they are.

DR. ROBERTS:Thankyou, Dr. Chou.

Dr.Lees actually had his hand up alittle while ago.
Let metakeDr. Lees' comment, then Dr. Shi, then Dr. Freeman.

DR.LEES:Ithink giventhe acknowledged huge
difference inthe toxicity data between chrome 3 and chrome 6,
thisisreallyavery, veryimportant questionto be answered.

My personal suspicion and atleastsome of the data
indicatethat thevast mgority of chromium is presentin theplus
3, thetrivalent form. Therecertainly isindication of some
hexavalent, and | certainly can't preclude -- and I certainly can't
guantify the amount of chrome 6 inthese different potential
exposure sources.

And I think, given thisuncertainty and the huge
implications for therisk analysis, wha weassumethis chromium
tobe,somereal exposureinformationisimportafnd to that
end, the EPACPSC playground study that we heard described -- it
seems like 200 years ago, butl guessitwas Tuesday -- I think it
should provide, you know, crucial information to this decision.

Having said that, I need to pointoutthatwhatis

proposedinthe EPACPSC studyisjustameasure of total
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chromium and that's justot going to give you the important
information thatyou need to make this decision.

And, again, giventhe huge difference inthe toxicities,
the assumption has huge implications onthe bottom line.

DR. ROBERTS:Soyourrecommendationwould be to
collectempiricaldataon chromum specation as parof that
effortto -- strongrecommendation that --

DR.LEES:Very hugely strong.

DR. ROBERTS:Ithink they had proposedtodoa
pilot, butl'm sensing you would suggestthey do morethando a
pilot; they should make that part of the study.

DR.LEES:Exactly.

DR. ROBERTS:Dr. Shiand then Dr. Freeman.

DR. SHI:

From NIOSH.I| just wanted to makeacomment
concerning the difference between Chromium 6 and Chromium 3.

Thebigger differenceis Chromium 6 an enter into the
cell, butthe Chromium 3 does not.

Butwhenthe chromium entersinto the cell, you can
reduceto Chromium 3.But whether theChromium 3 isinsidehe

cell ortheChromium 3 is outsidefthecell makes abig
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difference.

For example,in somereport-- EPAreort, they sad
because @Gromium 6 always reducesaChromium 3 very rapdly,
by ascorbic orsome otherreductant, itistherefore -- after a while,
Chromium 3 and Ghromium 6 may be different. It's not because
eventhoughtheycanbereducedto Chromium 3, that Chromium 3
producedisinsidethecell, notliketheregular Chromium 3 tha
cannotenterthe cellThisisthe firstdifference.

Secondly, whenthe chromiumisreducedto
Chromium 3, youcanreduce firstto Chromium 5 and the second to
Chromium 4.And theChromium 5 @ad theChromium 4 @an
produce a huge amount of hydroxyl radicals.

During the production of hydroxyl radicals,
Chromium 5 ad Chromium 4 go bek to Chromium 6 gain, so
they can have somcircleof the reacton.

Soasmallamountof Chromium 6 can produce a big
amount of hydroxylradicals.

And it'svery hard to judge how muchis Chromium 6
and how much isChromium 3 becausette Chromium 3 can react
with hydrogen peroxide and with other species -- also produce

Chromium 4 ad eventually Chromium 6. And that's adifferent
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condition.

For example, if the water have ajae or som plant
otherreductants, itcan be quite different.

Soeventhoughyou know thisis Chromium 6 or the
ratio of Chromium 6 and Chromium 3, butitwould only be in
certain particular situation becausetis justa change accoraig to
the condition.

Inthe laboratory, Chromium 6 can cause DNA damage
anditcancause protein mortification, apeidosis, cause gene
suppressionThese are allresultscoming from my laboratory.

We have about40o0or 60 papersconcerningthe
difference between Chromium 6 and ChromiumAnhd OSHA tried
toregulate the occupational standard of Chromium 6 and
Chromium 3.They fund my researchinanamountof about
$100,000 ayearsince 1997 justto study the difference between
Chromium 3 ad Chromium 6.

And the Chromium 6 effectmostlikely isa free radcal
effectbecause dlthe reactons we saw can benhibited by
antioxidants. So Chromium 6 is multmoretoxic, is mudh more
carcinogenic.Thisisthe first.

Second --
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DR. ROBERTS:Dr. Shi,ldon't mean to cut you off.

Butisthisleadingtoyouranswer onthis particular question?
DR. SHI: I'll be finished justin one minute.
DR.ROBERTS:Okay.

DR. SHI: Andthe secondisyoudon't know how much
of Chromium 6 eters Chromium 3.

Solthinktouse Chromium 6 as a kind of judgmentis
much better than Chromium 3.

DR. ROBERTS:Thankyouvery much.

Dr. Freeman?

DR. FREEMAN: I would like to approach this from
several different points of viewOne, I think | agree with Dr. Lees
that whatwe really needisto have some speciationdone for the
soilsandtheresiduesonthese specifictypes of sites.

Some of the datathat was presented yesterday by
Dr. Townsend suggested thatchrome 6 reallyisnotanissue at
these sitesAnd | saythisbecause one of the things about Hudson
County where we have done anumber of studies is -- and, of
course, you have to qualify thisby the type of water and the type
of soilthat we have in Hudson CountButthe stuff migrates

across he surface.
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Chrome 6 in Hudson County --the New Jersey
Departmentof Environmental Protection has daaatsurface and
differentdepth levels which characterizes the amountofchrome 6.
There are places where itwasinthe percentlevels, usually about
10 pacent. Whereitwas mud higher than that, this was usualy
on the surface wherehte chrome 6 was n solution and when sdi
would dry, the stuff would crystallize and form chrome blooms.
Andthenyougetyour 50 percents.

| have heard nothing that suggeststhatwe're seeing
little yellow crystals when the soils dry outaround these things,
nor have Il seen any ofthe datathat suggeststhatthe chrome you
are seeingisn'trightatthedripline andthatitdoes notseemto
have migrated in thesoils. However, thesoilsin Floridaare
different. You may not have --the pH of the water may be
different. Sothere are lots of differentthings to look at.

The thing aboutthe Hudson County situation, whichis
basically 170 chromium slag sites -- very different conditions --is
that we also did biomonitoring of people and environmental
exposures.

And the only thing that we could find among children,

eventhough we observed these kids playing on the waste sites,
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were slight elevationsinurine chromium, which we could not
attributeto chrome®6, but pehaps to totd chromium in ther
environment.

Sowe weren'tseeing any health outcomes thatwere
indicative of the types of things that you would expectifthere was
asevere exposure.

We interviewed people about skinrashes, and while we
found some people who said they had itchy skin, when the
physicians examined them, we never saw any sort of dermatitis or
skinirritations or anything else that could be attributed to a
chrome 6 type exposure.

Therewasomnfone case whachidwhere here was
anyindication of an exposurend thiswas a child who played on
achrome waste site and played marbles by pushing the marbles
with hisnose, and he irritation of the nasal septufhen he was
removed from that--andIthink that was aninhalation exposure.
Atypical. We sampled hundreds of kids; hundreds of families, in
fact, and essentially underthese conditions where we knew that
there was high levels of chrome Be justdidn'tfind things.

Solwould saythatthis may notbe anissue, but |

would urge that more speciation be done.
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DR. ROBERTS:Thankyou, Dr. Freeman.

DR. MUSHAK: IfImightrespond.lthink you are
scrambling toxissues and environmental distribution of valencies,
etcetera.lthink if we rereatback o the valency inthe
environmental mediarelevantto CCA, I think Batlett's daa,

Richards and Bartlett's data -- one of the papers forwhich I'm
having distributed -- indicates that, in fact, soil types are critical
for 6 versus 3.

And having gone through the graduate school system at
the University of Florida, | could tell you thatthe media down
thereinterms of acidity versus alkalinity would favor trivalency.
I'm surprised hatthere isas much hexavaéncy as here is.

And Bartlett did address theissue of whetheryou have
such an artifactual situationin Hudson County that what you have
are these hgh process fdgs hatare so akaline thatthey
essentially have micro-environments for preserving Chromium 6.

But he arguedinthat--andyoucanreadthe paperand
formyourown conclusion --that, in fact, thereis enough mixing
with soil, presumably, fortheissueof valency that soil is aleto
intrude and preserve the hexavalency.

Thetoxissue as whether we should use adatabase
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because thetox says something -- you know, that wasn'tour
charge.lthink that's a policy call oraquestion call from EPA and
the charman.

DR. ROBERTS:Letme dareto suggest atthis point
thatthe panel mightendorse Dr. Lees'recommendation that
specitiondatbe colected fromthese sies because Ihink that
canresolve alotofuncertainty aboutwhatthe actual conditions
are.

DR. MUSHAK: Iwould agree.In fact, Il would argue

that probably you oughtto speciate all ofitbecause one of the

things about prematurity of thisconference that struck me was that

thechromium vdency issueis best dedermined for thenation as a
whole by these proposed studieSo we're kind of looking at an
interim selection of wha wethink are mixtures of hexavalent and
trivalent.

When we know the protocols, ifthey are expanded to
include speciation acrossthe board, that would probably answer
exacty that.

DR. ROBERTS:Dr. Morry, Dr. Gordon and
Dr. Solo-Gabriele.

DR. MORRY: Justthree quick comments.
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Dr. Shireferred b a satementthatsaid thatchrome 6
isreducedtochrome 3inthe body and thatitbecomes non-toxic.
| have seenthat statement hundreds and hundreds of times and it
alwaysreferstooutside the celFfor example, whenyouingest
hex-chrome in drinking water or food, inyour stomach it'sreduced
to chrome3.

Solthinkthat's whatthat statementisreferringto, not
intra-cellular reduction.

In California, we have lots of environmental problems
with hex-chrome. And weekly or monthly we're finding new
things.|I mean, chromecan enter into theenvironment astrival ent
or hexavalentand, in environmental situations, itcan be oxidized
orreducedtothe other form.

| believein --1would liketo seechemistry usal to
understand what happened after you found out -- after you find out
what happenedButnot--l1don'thave much confidencein it
anymorein predicting what will happen beforeharg&h | think
you have to take samples on every kind of soil or medium thatyou
areconcerned about.

In taking soil sanples, speiationis -- speiating those

forchrome 3 orchrome 6isimportanit's alsoimportant exactly
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where you take the soil sampl&.oucab --ifyou aretwoinches
off, youcan missitButitwill be there.

Soyou havetobeverycarefulaboutwhere you take
thosesamples. Tryto getthemwherethechromium is dripping
onto the ground.

DR. ROBERTS:Thankyou.

Dr. Shi, did youwanttorespond®don'twantto get
sortofinto --

DR. SHI: Justvery shortl said Chromium 6 reduced
to Chromium 3.l wantto emphasizethat thisis nota
detoxification process because, first, Chromium 3 cannot enter a
cell. WhentheChromium 6 isrducedto 3, thishapensinsideof
the cell. And Chromium 3 inside the cell can bind to DNA.
Chromium 3 out of the cell cannot.

Soeventhoughitcanbereducedto Chromium 3, it's
not a detoxification pathwayThis is a first.

Second, inthereduction process, freeradicals are
produced.Alsothe freeradicals can cause DNA damage and also
cause aproklm.

So Chromium 6 rduced to Chromium 3, nottoxic

Thisisnotadetoxification pathway.
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DR. ROBERTS:Dr. Gordon?

And let me -- before youcomment, let me say that I'm
not hearing alot of disagreementontheresponse tothis question.

I've been hearing alot of points, butl'm not hearing a
lot of disagreementSo thereis--1was gettingreadytoaskyou if
you could seeifyou could capture what's going on as partofyour
comments and putus allonthe same track.

DR. GORDON:No, Iwas goingtodisagree.

DR. ROBERTS:Oh, you are goingtodisagre®Kkay.
Well, feelfree todo so.

DR. GORDON:Whilel agree thatthe hexavalentisthe
risk from CCA wood, soil ordislodged whatever, I don'tthink we
can--ifwe are being askedtoassume thatit's 100 percent, that all
thechromium tha's measured, al thedatawehaveso far, it's 100
percent6, thenl disagree wihthatbecause lhink even he
minusaule datafor Floridasoils mabethat Stilwell and Townsed
gave yesterday -- I mean, I thinkthey said it was either
undetectable and maybe a high value of 5 percent.

And giventhe factthatthe CCA wood, if properly
fixed -- hopefullyifit's fixed, completely fixed -- thatit's going

tobeupinthe high 90sthat, yes, that'sreasonaBled | don't
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think we should assume it's 100 percent 6 if, in actuality, it's
probablyinthe high 90s of Chromium 3 and we have a paucity of
measurenmentsthatsay, yes,hat'sareasonalel--

DR. MUSHAK: IfImightrespond tothe --

DR. ROBERTS:Dr. Mushak, | have acouple more
people,and I'll putyoudownonthe lisButlthink Dr. Gordon
has sort of put outonthe table fordiscussion--he doesn'tobject
to Chromium 6, but he thinks that perhaps some sort of adefault
assumption or generalizing assumptioninliel of thedatathat
we're going to stronglyrecommend be obtained --inlieu of that,
that perhaps someadjustment on thetotal chromeconcentrations
would beinorder?

DR. GORDON:l agree.That's my point.

DR. ROBERTS:Okay.Dr.Chou andthen
Dr. Solo-Gabriele, then Dr. Mushak.

DR.CHOU:Itistrueinthe natural environmentwe
will never find 100 percent Chromium 6.agree with that And
weinterpretthequestion aseither Chromium 3 or Chromium 6
would be the choice of the decision.

Butifwe're going entertainthe thoughtofdoing a

fraction -- we tried that thought -- it's getting difficulkt
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probably will go very high, I would think atleastabout 50 percent
tocoverthe known possibility alreadyaybe even higher.

Solguesswe couldtalkabout.

DR. ROBERTS:That'sgood.Dr. Chou has puta
number outthere.

Dr. Solo-Gabriele?

DR.SOLO-GABRIELE:Iseethe chromiumissuein
two places.Oneiswith the fixation process.

Chromium converts from 6 to 3And probably by the
time a playground is built, there has been enoughtime elapsedthat
alotofthatchromium would have beenconverted overt88.
the fractioninthe wood would likely be very low.

Onceinthewood, thereis apotential forittoleach out
and interact with various environmental parameters for it to
potentially convert.

However, thelittle datathat wedo have-- and it's vey
preliminary dataand it's limited -- does show -- itwa& my
interpretation of Tim Townsend's work thatit'sarelatively small
fraction that was obseved in Florida Exactly what thefractionis
don'tthink we have alarge-enough data setatthistime toreally

guantifyit, butl thinkto be very conservative, the 100 percent
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chromiumisone waytogoButonce |l believe data starts
accumulating and you start getting more data, | believeit's going
tofall. Andthereisgoingtobe evdence bdecreaseti

DR. ROBERTS:Dr. Mushak and then Dr. Lees.

DR. MUSHAK: Terry, keepin mind thatour charge
was nottodichotomize this stuffinto 100 percentone orthe other.
It was leftto us to sort of asumethat if therewere mixtures, then
basically the default database forthe more toxic component of the
mixture would apply.

To the extentthatwe have, ateastinsomecases,
non-trivial levels of hexavalent chromium, then I thinkit'sthe
agency's problemto take that and adjust for how it wantsto use the
hexavalent database to adjust for fractions.

Our charge was nab adjustfor fractions, even small
fractions. It was basically, is it scientifically reasonableto usea
hexavalent database®nd we answered in the affirmative.

DR.ROBERTS:I believe we did.And | think -- well,
what happenedtothe questioiWay | ask that we sort of keep the
guestions projectedto sortof keepus allonthe question.

Dr. Lees, I believe was nexAnd then Dr. Shi.

DR.LEES:Actually, thisis partiallyinresponse to
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what Dr. Mushak hasto say, and Dr. Gordon.

Again, going backtothe huge difference inthe
toxicities, oneisagreatcarcinogen; the otheris an essential
nutrient.

| think the solution proposed by --you know, inthe
absence of knowing whatis actually there, and the interim working
solutionto asumethat, based on thedata, acertain percentis the
more toxic hexavalentformis appropriate.

I think thatthe caveahere sthat, inthe risk anaysis,
ifyouuse -- whateveryou use, whateveryour measureisinthe
risk analysis, you have tousethe appropriate tox data.

As proposedright now, they are measuring total
chromium, which, inthis case, is probably predominantly 3, but
applying the hextoxicityAnd I think that's a mismatch that's
inappropriate.

DR. ROBERTS:Dr. Vu, please help us with our
discussion here.

DR.VU: Thankyou, Dr. RobertsLet me try to put
thisin contexton behalfof my colleagues herein EPA.

We all recognize thatthe health effects of Chromium 6

ismore toxic than Chromium 3, as Dr. &ii says, parlty because
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Chromium 6 can enterinto the body.

Andthat'swhere we -- and whatwe need to know isthe
chromium intheenvironmental setting deal with CCA-treated, is it
Chromium 6 or Chromium 3? Because Gromium 6 can ener the
body and Chromium 3 would not elicitareactionifitdoesn't get
in.

Right now, the agencyisassuming that we have to use
atotal chromeuntilwehave better data, and I think tha's why
Dr.Lees strongly supports the speciationto know -- and how
exactly, whatis the totalamountenvironmentallys?it 6 or 3?
Because that'sthe critical crux of whether we overestimate the
riskifweusethis assumption.

The agencysusing a precautnary preassumtion
untilwehaveabetter handleon it, and I think tha's wheeweare
atthis momaent.

DR. ROBERTS:Dr.Leescanrespond.

DR.LEES:And alongthatline--1guess my bottom
lineisyouareassuming 100 percentchrome 6.

Interms of conservaitve, it's exceedmgly conservaive.
We've heard other numbers thrown out -- you know, maybe 57

percent might be more appropriatethink over here 5to 10
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percent ofthe total chromium could be assumed, could reasonably
be assumed to be hexavalent.

And |l think, you know, for this firstcut purpose, some
assumption haing todo with thetotal chromium, tha not dl of it
is hexavalentand a certain percentis hexavalentmight be agood
interim step to take before you getthe actual data.

| personally think, from having analyzed such samples
myself, thatif you were to -- something inthe order of, if you
wereto assumethat 10 pecent of thechromium was hexavalent,
thatis probably avery, very, very conservative measumsauspect
it's actually well less tha that.

DR. ROBERTS:Soitgpears from se/eral of the
pointsthat have beenraisedthatthe panel seemsto be
recommending thd theagency not assumethat all of thetotal
chromiumis hexavalent; thatthey perhaps should make some
adjustment.

Idon't know if we wantto give anumber, but maybe we
should --we can, ifwe think we can come up with ohfewe can't,
we can justtellthe agency thatwe think thatthey oughttoreview
the bestavailable datathey can fnd and facor thatinto their

assumptiononbromium.
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Would that be adequate forthe panel, oristherea
sense thatyouwanttorecommend a specific value?

Dr. Mushak?

DR. MUSHAK: I have no problem witharange, but|
do haveaproblemwith hitting anumbe that, given the
consequences for public health -- Dr. Lees, youtalk aboutreally
impacting thebottom line Isthis aneconomicbottom lineoris
this apublichealth bottom line?

Ifit's apublichealth bottom linge then | think alot of
due deference inthe uncertainty should be given to worst case
scenaros.

I'm troubled by a50 percent--realizing, of course,
thatif we use the Hudson County data as sortof aworst case for
all hexavalency in soils, then nothing will ever be above 50
percent--well, that'soneissuemean, | think we can quickly
discuss that.

Buttakingarange that may be 50 -- you know, 20 to
50,50tosome unknown higher numberlessthan 100 percent may
be --

DR. ROBERTS:Andletme propose that-- again, this

isagoodreasonnotforustospendalotoftimecomingup witha
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number because Il think we could spend alotoftime and still not
comeup withan agreemant. But we can cerainly communicate to
the agencyhat, inselecting thatpercenage, they consder a wide
range of possible scenarios and that, inthe interestof coming up
witha protctive value, thatthey pick a percendage thatwould be
attheupperend ofwhatmightbe encounteredinthese kinds of
situations using the best available informatiomhat kind of a
recommendation.

Isthatarecommendationthatthe panelcould endorse?

Does anyone wantto dissent or offer adifferent
recommendation?

DR.CHOU:Iwould agree, thisisavergood approach.

DR. ROBERTS:Dr. Shi.

DR. SHI: ljustwantto add alittle bit of comments.

Fortheissueof Chromium 3 @ad Chromium 6 in &oil,
you cannotprocessreally because the Chromium 3 go to
Chromium 6 depends on pH, depends onthe sunlight.also
playsaveryimportantrole.

Now, themoisture thewater, it's just ralistic to
measure exady what's atissue for he queston of the matter --

andifwe decide whethertheissue should be Chromium 6 or
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Chromium 3 usd asthestandard, | think Chromium 3 is theetter
choice.ldonotthinktoget50percentor40 percentor 10 percent
iswhatwe wantright nowl think that Dr. Mushak uses that as an
indicator.lthink that'sagood one.

DR. ROBERTS:Dr. Lees.

DR.LEES:Iwould supportabsolutely fromthe public
health protectionthe use of aworstcase, butl would interjectone
word. Areasonabé worstcase.

DR. ROBERTS:That's fine.

Dr.Vu, have we come to some clarity in our feedback
toyou?

DR. VU: Ithinkthe agencysvery pleasedo hear hat
recommendationThank you.

DR. ROBERTS:Let'sgo ahead then, and, with that,
unless | hearobgction fromthe panellet's proceedd queston 5.

DR. McMAHON: Question 5relatestothe shortand
intermediate-term endpoint selection forinorganic chromium.

The questiontothe panelisto please commentonthe
agency's selection ofthe 0.5 milligrams per kilogram per day
NOAEL value forusein assessingriskstothe general population

aswell aschildren from short-tem and intermediate-term
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incidental oral exposurestoinorganic chromium as contained in
CCA-treated wood.

Please provide an explanation and scientific
justification foryour conclusions astowhether the presented data
are adequate or whether other datashould be considered for
selection of these endpoints.

DR. ROBERTS:Dr. Lees, | have youdown as first off
onthisone.Would you startthe discussion.

DR.LEES:I'd be happytol'lltryto be asconcise as
possible, and | had two major pointsthatlwanted to make.

Essentally, we coveredhtie firstpointinthe precedng
discussion.Solwould like to proceed directly to the question of
this .5 milligram per kilogram perday NOAEL and the evidence
that -- you know, the study that was used to supportthat.

Firstof all, thisshould be aninteresting presentation
because essentially thisisanontoxicologistreviewing a tox
study, so bear with me.

The study thathas beenused by the agency forthe
purposeoftheNOAEL fortheshortaad theintermediateterm orad
exposureis actuallythe same study thatthey used forthe

assessmentofthereproductive developmental risks; thatis, the
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study by Tyl, I think it's 1991.

And justvery, very briefly, thisis a study of rabbitsin
which they were exposedtochromic acid via a bolus of -- by
gavage, a bolus of essentially chromic acid.

Andthese were pregnantrabbits, as | salthat was
the primary purpose, wastolook atthe developmental things.

Inany evenithere was a seeis of -- adose rangehe
highest doseof five milligrams pe kilogram per day. This
involved -- as | said, these were chromic acid in distilled water, so
itwasn't buffered at all.

And theresulting material that was gavaged had a pH
of 1.5inthe highestdosel.hiscontinued -- I thinkitwasal1l2 day
dosingregime.

The effecs thatwere noed inthe two high dose were,
firstof all, mortality. And, inthe highestdose, reduced weight
gain. The highestdose, diarrhea and labored breathing I think was
the other thing that was mentioned.

There was no pathologyou know, the animals were
autopsied atthe end of the thing and there was no pathology noted
inany of theseanimals.

Again, asanon-toxicologisthere, | have great



10

11

12

13

14

15

16

17

18

19

20

21

142

difficulty differentiating or attributing, if you will, the effects
noted heretochromium as opposedtojustthe plainold acid
effect. And Il would deferto my toxicology colleagues onthe
panel.But--you know, I guess |l wouldn'tbe surprised ifthis
were -- well, we'll have adiscussion on whether thisis chromium
effector an acd effect

Having said that, thereisa supporting study thatis
cited by the agency, one of -- from China by Chiang (ph) and
Lee --whichthereisapopulationthatwas exposedtodrinking
water that had achromium concentration, andit's notreally clear
whetheritwas hexavalentortrivalentor some mixture, of 20
milligrams per liter.The suggestionisthatit's hexavalent.

Andinthis case, the exposure orthe dose would be on
the order of about .6 milligrams per kilogram per day.

And thatwere -- he effecs thatwere noed there were
soresinthe mouth, digestive -- you know, vomiting, diarrhea, and
those kinds of things for the most part.

Solguessthe bottomlineisthatthe Tyl study, the
main onethat's cited to substatiatethis .5 level, | haveserious
guestions aboutwhetheritdemonstrates whatthey actually say it

demonstrates.
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DR. ROBERTS:Okay. So -

DR.LEES:Iguess maybe we should firsthave a
discussion whetheritdoes demonstrate whatit--

DR. ROBERTS:Fairenough. Andthen maybe we can
decide.

DR.LEES:Andifitdoes not, as | suspect, thenthere
has to be-- and I'm not familiar with theanimal literature, but it
seemstomethere hastobe some more appropriate -- you know,
instead of this bolus gavage, some dietary study or something like
that that might bemoreappropriaely used to establish this vdue.

(Thereupon, Volume | of Ilwas concluded.)
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